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THE MOST PRIMITIVE ANTHROPOID. 


White-handed Gibbon ( //ylobates lar). Vhe gibbon, Dr. Smith says, “‘is a true, if very primi- 
tive, anthropoid ape, nearly related to the common ancestor of man, the gorilla and the 
chimpanzee.”” The earliest gibbons were able to walk upright, but their brains were not 
sufficiently developed to enable them to make any use of this adaptation, and it is only thi 
ancestral line of man that finally took advantage of 1t, with the freedom which it gave for 
the use of the hands. Even today the hands of the white man are more prim‘tive in their 
characteristics than those of the anthropoid apes, cr even than those of the negro—an 
indication, the writer points out, that he was not obliged to specialize them any further, 
after this early period, but made his evolutionary progress along other lines, principally 
relating to mental accomplishments. Photographed by Elwin R. Sanborn of the New York 
Zook orca] ox ciety. (Pr mtispiece. 





MAN'S PEDIGREE 


Line cf Descent Fairly Clear as Far Back as Eocene Epoch—Development of 
Brain the Factor Which Separated Ancestors of Man from Other 


Apes 
Dr. G. 


Effects of Life in the Trees.’ 


ELLIOT SMITH, 


Professor of Anatomy, University of Manchester, England. 


O,ONE who is familiar with 

the anatomy of man and the 

apes can refuse to admit that 

no hypothesis other than that 
of close kinship affords a reasonable or 
creditable explanation of the extra- 
ordinarily exact identity of structure 
that obtains in most parts of the bodies 
of man and the gorilla. To deny the 
validity of this evidence of near kinship 
is tantamount to a confession of the 
utter uselessness of the facts of com- 
parative anatomy as indications of 
genetic relationships, and a reversion to 
the obscurantism of the dark ages of 
biology. But if anyone still harbors an 
honest doubt in the face of this over- 
whelming testimony trom mere struc- 
ture, the reactions of the blood will 
confirm the teaching of anatomy; and 
the susceptibility of the anthropoid apes 
to the infection of human diseases, from 
which other apes and mammals in 
veneral are immune, should complete 
and clinch the proof for all who are 
willing to be convinced. 

Nor can anyone who, with an open 
mind, applies similar tests to the gibbon 
refuse to admit that it 1s a true, 1f very 
primitive, anthropoid ape, nearly re- 
lated to the common ancestor of man, 
the gorilla, and the chimpanzee. More- 
over, its structure reveals indubitable 
evidence of its derivation from some 
primitive Old World or catarrhine 
monkey akin to the ancestor of the 
langur, the sacred monkey of India. It 
is equally certain that the catarrhine 
apes were derived trom some primitive 


platyrrhine ape; the other, less modified, 
descendants of which we recognize in 
the South American monkeys of the 
present day; and that the common an- 
cestor of all these primates was a 
lemuroid nearly akin to the curious 
little spectral tarsier, which still haunts 
the forests of Borneo, Java, and the 
neighboring islands, and awakens in the 
minds of the peoples of those lands a 
superstitious dread—a sort of instinc- 
tive horror at the sight of the ghost-like 
representative of their first primate 
ancestor. 

This much of man’s pedigree will, | 
think, be admitted by the great majority 
of zoologists who are familiar with the 
facts; but I believe we can push the line 
of ancestry stil further back, beyond 
the most primitive primate into Haeckel’s 
suborder Menotyphla, which most zool- 


ogists regard as constituting two 
families of insectivora. I need not 
stop to eive the evidence for this 
Opinion, for most of the data and 


arguments 1n support of it have recently 
been summarized most excellently by 
Dr. W. K. Gregory.’ 


PRIMITIVE RELATIVES. 


This group includes the oriental tree 
shrews and the African jumping shrews. 
The latter (Macroscelididae), living in 
the original South African home of the 
mammalia, present extraordinarily 
primitive features linking them by close 
bonds of affinity to the marsupials. 
The tree shrews (Tupatidac), however, 
which range from India to Java, while 


Portions of presidential address delivered before Anthropological Section of British Association 
tor the Advancement of Science at Dundee in September, 1912; printed in full in Nature, London, 


sept. 20, 1912. lr. 
wr 


Smith is not responsible for the illustrations here used. 
Che Orders of Mammals,’ Bull. Amer. Mus. Nat. Hist., Vol. 27, 1910, p. 321. 
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presenting very definite evidence of 
kinship to their humble African cousins, 
also display in the structure of their 
bodies positive evidence of relationship 
to the stem of the aristocratic primate 
phylum. 

Quite apart from the striking similari- 
ties produced by identical habits and 
habitats, there are many structural 
identities in the tree shrews and 
lemuroids, not directly associated with 
such habits, which can be interpreted 
only as evidences of affinity. 


The stock from which man eventually 
emerged plaved a very humble role tor 
long ages after many other mammalian 
orders had waxed .great and strong. 
gut the race is not always to the swift, 
and the lowly group of mammals which 
took advantage of its insignificance to 
develop its powers evenly and very 
gradually without sacrificing in narrow 
specialization any of its possibilities of 
future achievement, eventually gave 
birth to the dominant and most intellt- 
gent of all living creatures. 

The tree shrews are small, 
like animals which teed on “insects and 
fruit, which they usually seek in trees, 
but also occasionally on the ground. 
When feeding, they often sit on their 
haunches, holding the tood, atter the 
manner of squirrels, in their fore paws. | 
They are of “hvely disposition and 
ereat agility. These vivacious, large- 
brained little insectivores, linked by 
manifold bonds of relationship to some 
of the lowhest and most primitive 
mammals, present in the structure ot 
their skull, teeth, and limbs undoubted 
evidence of kinship, remote though 
none the sure, with their com- 
patriots the Malaysian Iemurs, and 1t 
is singularly fortunate for us in this 
inquiry that side by side there should 
have been preserved from the remote 
ocene times, and possibly earher stall, 
these insectivores, which had = almost 
become primates, and a little primitive 
lemuroid, the spectral tarsier, which had 
only just assumed the characters of the 
“primate stock, when nature fixed their 


squirrel- 


.4 
| 


less 


Flower and Lydekker, ‘“Nammals, Living an 
iW. K. Gregory, op. cit. 
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LVpes and preserved them throughout 
the ages, with relatively shght change, 
for us to study at the present day. 

Thus we are able to investigate the 
influence of an arboreal mode of life in 
stimulating the progressive develop- 
ment of a primitive mammal and to 
appreciate precisely what changes were 
necessary to convert the lively. agile, 
Ptilocercus-like ancestor of the primates 
into a real primate. 

In the forerunners of the mammalha 
the cerebral hemisphere was predomi- 
nantly olfactory in function, and even 
when the true mammal emerged and all 
the other senses received due representa- 
tion in the neopallium the animal's 
behavior was still influenced to a@ much 
ereater extent by smell impressions than 
by those of the other senses. 


VALUE OF SENSE OF 


“ver ee 


This was due not only to the fact that 
the sense of smell had already installed 
Its instruments in and taken firm pos- 


of the brain of any adequate repre 
tion of the other senses, but also. and 
chictfly, because to a small land-grulbbing 
animal the guidance of smell imi 
whether in the search tor tood or as a 
means of 


ITCNSS IC Il. 


rec yom tion of ftmends o1 
enemies, was much more. serviceable 
than all the other senses. Thus the 


small creature's mental hte was lived 
essentially in an atmosphere of odors, 
and every object in the outside world 


was judged) primarily and predomui- 
nantly by ats smell. The senses ot 
touch, vision, and hearing were merely 


auxihary to the compelling inthucnce of 
smell. 
Qnee such a creature left the 
earth and took to an arboreal Ite all 
this was changed, for away from. the 
vround the guidance of the olfactor 
sense lost much of its usefulness. Lite 
amidst the branches of trees limits the 
usefulness of olfactory organs, but it 1s 
favorable to the high development. ot 
vision, touch, and hearing. Moreover, 
it demands an agility and quickness of 


IS91, p. O18. 
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THE HINTORY. 


Lang Hanuman (Pygathrix entellus = Semne otthecus entellus), of southeastern Asia, “In 

te Olagocene, a catarrhine ape, nearly akin to the ancestors of the Indian sacred 

kev, Semnopithecus, became definitely specialized in structure in adaptation for thi 

ump 0 e erect attitude Phe second stage, as we ascend man’s family tree, 

wr What resembled this langur monkey, then, and 1t was at that stage that th 

ution began which led man to diverge from all his relatives of the tree-tops. Photo 

| i American Museum of Natural Historv, New York. (Fig. 1. 

movement that necessitates an efficient tactile, acoustic, kinaesthetic, and 
motor cortex to control and coordinate motor tunctions, as well as to the pur- 
such actions as an arboreal mode of lite pose of providing a mechanism tor 
demands (and secures, by the survival mutually blending in consciousness the 


only of those so fitted) and also a well- 
developed muscular sensibility to enable 
such acts to be carried out with pre- 
1Si and quickness. In the struggle 
existence, therefore, all arboreal 

such as the tree shrews, 

marked diminution ot 

tory apparatus and develop a con- 
le neopallitum in which relatively 


ATCAaAS 1) 0 


CiISiO1) 
for 
manimials, 
suffer oa 

Oltac 
ATC 


Visual. 


1% a Big 


their 


effects of the impressions pouring 1n 
thr uch the avenues of these senses. 
Thus a more equable balance of the 
representation of the senses 1s brought 
about in the brain of the = arboreal 
animal, and its mode of lite encourages 
and makes indispensable 1 


he acquisition 
of agility. 


modifica- 
h the primitive 


| body. ‘These 


\loreover, 
tions do not intertere \WW1 
characters ot limb 


these 
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small arboreal creatures were thus free 
to develop — Pisin and maintain all 


the plasticity of the generalized struc- 
ture, Which eventually enabled them to 
(FC) far in the process of adapti ition to 
almost any circumstances that presented 


themsclves. 
Amongst the members of this group, 


as in all the other mammalian phyla, 
the potency of the torees of natural 
sclection was immensely enhanced by 
the fact that the Inquisitiveness of an 


animal which can learn by experience 

l.e., is endowed with intellagence—was 
leading these plastic insectivores into 
all kinds of ee itions Which were favor- 


able 


lor the operation of — selection, 
Various members of, the group became 
specialized in different ways. Of such 


specialized strains the one ot chiet in- 
terest to us 1s that 1n which the Of 
vision became especially sharpened. 


*SCTISC 


THE ORIGIN. OF PRIMATES. 
Toward the close of the Cretaceous 
period some small, arboreal, shrew-like 


creature took another step in advance, 
which was traught with the most far- 
reaching consequences, tor it) marked 
the birth of the primates and_ the 
definite branching off trom the other 
mammals of the line of man’s ancestry. 


A noteworthy further reduction 
the size the olfactory parts 
brain, such as 1s seen in that of Tarstus, 
quite emancipated the creature from 
the dominating influence of olfactory 
Impressions, the sway which was 
already shaken, but not quite overcome 
when its tupaioid ancestor took to an 
arboreal life. This change was 
lated with an cnormous development 
of the visual cort x in the neopallitum., 
which not only increased In extent so 
far as ie aaceanll hat of Tupaia, but also 
mor aude specialized in 

Thus, in the primitive pri- 
entirely usurped the 
trolling place OIC occupied ly 
the sigmificance of this 
measured merely 
nse ft 


()] 
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became 
tructure. 
VISION 
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smell: 
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Visual area of cortex, unlike the olfac- 
LOrY, 1S part of the neopallium, and 
when its importance thus became en- 
haneed the whole of the neopallium felt 


the influence of the changed condition 

The of touch also shared in th 
effects, for tactile impressions and. thi 
related kinaesthetic sensibility, the 1m- 
portance of which to an agile tree-livins 
animal obvious, Vision in the 
conscious appreciation of the nature 
and the various properties of the thing 

and in learning to perform ail: 

wetions which are guided by vision. 

An arboreal life added to th 

importance of the sense of hearing: anc 
the cortical representation of this sens 


SCTISC 


1S Assist 


ee 


also 


exhibits a noteworthy increase in- th 
primates, the significance of which 1 
would be difficult LO si soli nn thi 
later stages, when the simian are eiving 
place to the distinctively human charac 
teristics. . » 

The high specialization of the sense ©! 
sight awakened in the creature the 
curlosity to examine the objects around 
it with closer minuteness, and supplied 
euldance to the hands 1n executing mort 
precise and more. skilled movem«e 
than the tree — attempts. Su 
habits not only t Wded to develop the 
motor cortex ‘self, trained the tactil 
and kinaesthetic senses, and linked uy 
their cortical areas in bonds of more 
mtimate associations with the visual 
cortex, but they stimulated the proc 
of specialization within or alongside t1 
motor cortex of a  mechanisn 
revulating the lon Of that cort 
itself WW Organ of attention vhic 
coordinated the activities of the who 
ncopallium sooas the more ctherent! 


reoulat the Various COCTILeCTS Controliyn 


the muscles ot the whole body | 
wavy not only is the euidance Of all ( 
senses secured, but the wav is open 
tor all the muscl of the body to 
] ° ; °. x 
harmomously so a OM permit the co 
centration of their action tor the 
formance at one moment of Ome 
deheat ind finel Tene od TOV 

S1 Ie 
| Low) \ \ 
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In some such way as this there was 
evolved trom the motor area itself, in 
the form of an outgrowth placed at first 
immediately in front of it, a formation, 
which attains much larger dimensions 
and a more pronounced specialization of 
structure in the primates than in any 
other order; it 1s the germ of that great 
prefrontal area of the human brain which 
is said to be “concerned with attention 
and the general orderly coordination of 
psychic processes,’’® and as such is, in 
far greater measure than any other part 
of the brain, deserving of being regarded 
as the seat of the higher mental faculties 
and the crowning glory and distinction 
of the human fabric. 

Thus the outstanding feature in the 
gvradual evolution of the primate brain 
is a steady growth and differentiation of 
precisely those cortical areas which took 
on an enchanced importance in_ the 
earliest primates. 

So tar in this address I have been 
delving into the extremely remote, 
rather than the nearer, ancestry of men, 
because I believe the germs of his in- 
tellectual preeminence were sown at the 
very dawn of the Tertiary period, when 
the first anaptomorphid began to rely 
upon vision rather than smell its 
euiding sense. In all the succeeding 
ages since that remote time the fuller 
cultivation of the means of profiting by 
experience, Which the tarsioid had 
adopted, led to the steady upward pro- 
gression of the primates. From time to 
time many individuals, finding them- 
selves amidst surroundings which were 
thoroughly congenial and called for no 
effort, lagged behind; and in ‘Tarsius 
and the lemurs, the New World monkeys, 
the Old World monkeys, and the an- 
thropoids, not to mention the extinct 
forms, we find preserved a series of these 
laggards which have turned aside from 
the highway which led to man’s estate. 

The primates at first were a small and 
humble folk, who led a quiet, unobtru- 
sive, and safe hfe in the branches of trees, 
taking small part in the fierce compcti- 
tion for size and supremacy that was 
being waged upon the earth beneath 


as 





OF HEREDITY 


them by their carnivorous, ungulate, 
and other brethren. But all the time 
they were cultivating that equable 
development of all their senses and 
limbs, and that special development of 
the more intellectually useful faculties 
of the mind which, 1n the long run, were 
to make them the progenitors of the 
dominant mammal—the mammal which 
was to obtain the supremacy over all 
others, while still retaining much of the 
primitive structure of limb that his 
competitors had sacrificed. It is im- 
portant, then, to keep in mind that the 
retention of primitive characters is 
often to be looked upon as a token that 
their possessor has not been compelled 
to turn aside from the straight path and 
adopt protective specializations, but 
has been able to preserve some of his 
primitiveness and the plasticity asso- 
ciated with it, precisely because he has 
not succumbed or tallen away in the 
struggle for supremacy. It is the wider 
triumph of the individual who special- 
izes late, after benefiting by the many- 
sided experience of early life, over him 
who in vouth becomes tied to 
narrow calling. 


Ome 


MAN'S PRIMITIVENESS. 


In many respects man retains more 
of the primitive characteristics, for 
example, in his hands, than his nearest 
simian relatives; and in the supreme 
race of mankind many traits, such as 
abundance of hair, persist to suggest 
pithecoid affinities, which have been 
lost by the more specialized negro and 
other races. Those anthropologists 
who use the retention of primitive 
features in the Nordic European as an 
argument to exalt the negro to equality 
with him are neglecting the clear teach- 
ing of comparative anatomy, that the 
persistence of primitive traits 1s often a 
sign of strength rather than of weakness. 
This factor runs through the history of 
the whole animal kingdom. Man is 
the ultimate product of that line of 
ancestry which was never compelled to 
turn aside and adopt protective speci- 
alization cither of structure or mode 
of lite, which would be fatal to its 


6 J. 8S. Bolton “The Functions of the Frontal Lobes,’”’ Brain, 1903. 
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FOURTH STAGE OF TITE HISTORY. 


The spectral tarsier (Varstus borneanus),a lemur or lemuroid from Borneo which Dr. Smith con- 
siders to be the most primitive of the primates. Its ancestors, probably not much different 
from the tarsier of the present day, are then to be considered the ancestors of all the 
primates including man. The progress of the tarsioid toward domination of the world 1s 
due, the writer thinks, to the development of the prefrontal area of the brain, which gave 


it the power lo profit by experience. (Fig. 


plasticity. and power of further de- 
velopment. 

Having now examined the nature ot 
the factors that have made a primate 
from an insectivore and have trans- 
formed a tarsioid prosimian into an ape, 
let us turn next to consider how man 
himself was fashioned. 


THE ORIGIN OF MAN. 
In the remote Oligocene, a catarrhine 
ape, nearly akin to the ancestors of the 
Indian sacred monkey, Semnopithecus, 


’ 


sa J 


became definitely specialized in struc- 
ture in adaptation for the assumption of 
the erect attitude; and this type of early 
anthropoid has persisted with relatively 
sight modifications in the gibbon of the 
present day. Butt the earliest gibbons 
were already able to walk upright, how 
is it, one might ask, that they did not 
begin to use their hands, thus freed from 
the work of progression on the earth, 
tor skilled work, and at once become 
men’ The obvious reason is that the 
brain had not vet attained a sufficiently 
high stage of development to provide a 
sufficient amount of useful skilled work, 
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apart for these 


COMpct 


trom the tree chmbing, 
ent hands to do. 

The ape is tied down absolutely to his 
experience, and has only a very limited 
ability to anticipate the results even of 
relatively simple actions, 
large a proportion of 
under the dominating 
SCTISCS. 


Without a fuller 


because SO) 
his neopallium is 
influence of the 


appreciation of the 
consequences ot Its actions than the 
eibbon is capable of, the animal is not 
competent to make the fullest use of the 


skill at) undoubtedly possesses. What 
is amphed in acquiring this” fuller 
appreciation of the meaning of events 
taking place around the animal’ The 


state of consciousness awakened by a 
simple sensory stimulation is not merely 
an appreciation of the physical proper- 
tics of the obj that supphes the 
stimulus; the obj simply 
bring to ceacenaions the 
experience of similar or 
stimulations in the past, 
feclings aroused by or associated with 
them, and the acts such feelings excited. 
This mental enrichment of a mere 
sation so that 1t acquires a@ very precise 
ind complex meaning 1s possible only 
“s cause the individual has this extensive 
experience to tall back upon; and the 
faculty of acquiring such experience 
apples the possession of large neopallial 
tor recording, SO. LO speak, these 
sensation factors and the teclings asso- 
ciated with them. The ‘meaning’ 
which each creature can attach to a 
sensory impression presumably depends, 
not on its experience only, but more 
especially upon the neopallial provision 
in its brain recording the fruits of 
such experience. 

Judged by this standard, the human 
brain bears ample witness, in the expan- 
sion of the great temporo-parictal area, 
which so obviously has been evolved 
from the regions into which visual, 
auditory, and tactile impulses are 
poured, LO the pertection of the physical 
counterpart of the enrichment of mental 
structure, which is the fundamental 
characteristic of the human mind. 

The factor that came 
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operation in the evolution of the human 
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brain is merely the culmination of a 
process which has been steadily advanc- 
Ing throughout the primates. [| refer 
to the high state of perfection of the 
cortical regulation of skilled movements, 
many of which are acquired Dy each 
meen: In response to a compclling 
Instinet that forces every normal human 
being to work out his own salvation by 
perpetually striving to acquire such 
manual dexterity 

MAN 


AND GORILLA 


This brings us to the consideration ot 
the nature of the factors that have led 
to the wide differentiation of man from 
the gornla. Why is it that these two 
primates, structurally so similar) and 
derived simultancously from. common 
parents, should have become separated 
by jen an enormous chasm, so far a 
their mental abilities are concerned 7 


There can be no doubt that this 
process of differentiation 1s of the same 
nature as those which led one branch of 


the Eocene 
while the 
advanced 


tarsioids to become monkeys 
other remained — prosim1ac 
ONC YVTOUT) ot primitive 


monkeys to the catarrhine status, while 
the rest remained oC sicher ind con- 
verted OC division ot the ¢ 7 World 
apes mto an thropords, While the others 
retained their old status. Put into this 
form as an obvious truism, the conclu- 


sion is suggested that the changes which 
have taken place in the ee nto convert 
an ape into man are of the same nature 
as, and may be looked upon merely as a 
continuation of, those 
evolution which we have been examining 
in the lowher members of the primat« 
series. It was not the adoption of the 
attitude or the invention ot! 
articulate language that made man from 
an ape, but the gradual pertecting of the 
brain and the slow upbuilding of the 
mental structure, of which erectness of 
carnage and speech are the 
incidental manifestations. 

The abihty to pertorm skilled move- 
ments is conducive to a marked enrich- 
ment of the mind’s structure and the 
high development of the neopallium, 
which is the material expression of that 
enrichment. There 


processes ()| 


erect 


some. of 


are several reasons 
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widely different trom its ancestor wht 


arboreal hte of 
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mals on the ground below him. These changes in 
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Pupata chrysura), probably not 
| ] 


1 vave rise lO 


the lemuroids and thereby to the primates. The 


his creature undoubtedly had an 
fitting 1 te progress upward, since 
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7 
lowed the senses of sight, touch and hearing to be 
developed equably 
the fierce Competition yOns 


and removed the animal from 
on among larger mam- 


y 
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habit were accompanted by changes in the structure 


Even as far back as this stage in man’s history, 1 


beginning of the 


7 ] 


as it is with the 


of the brain, which made turther evolution possibk 
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use of the fore-feet as hands is seen. 


common squirrels, tor the tree- 


shrews often sit on their hind legs and hold their food 


1 


in their forepaws. veh 
and are agile, active creatures. The hte in the trees 


Pam) 
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of man’s ancestors at a similar stag 


tended to develop 
ment which depends on the coordination of many 
muscles; and natural selection weeded out those 


1 


who did not sh 
Thus the growtl 


} 
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They are largely insectivorous 


+ 


e undoubtedly 
this agihty and quickness of move- 


A 


oW progress along the chosen line. 


of the powers of the brain, which 


has largely contributed to make man the dominant 


mammal, received an impetus from the arboreal life 


oft his ancest rs, I 


to overestimate. 
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le Importance of which it is difficult 
Photograph trom the Brooklyn 


Institute of Arts and Sciences. (Fig. 4. 
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why this should be so. The mere proc- 
ess of learning to execute any act of 
skill necessarily involves the cultivation, 
not only of the muscles which produce 


the movement. and the cortical area 
which excited the actions of these 
muscles, but 1n even greater measure 


the sensory mechanisms of the neopal- 
hum which are receiving impressions 
trom the skin, the muscles, and the 
eves, to control the movements at the 
moment, and incidentally are educating 
these cortical areas, stimulating their 
erowth, and enriching the mental struc- 
ture with new clements of experience. 
Qut of the experience gained in con- 
stantly performing acts of skill the 
knowledge of cause and effect is even- 
tually acquired. Thus the high special- 
ization of the motor area, which made 
complicated actions possible, and the 
yreat expansion of the temporo-parictal 
area, Which enabled the ape-man_ to 
realize the ‘‘meaning”’ of events occur- 
ring around it, reacted one upon the 
other, so that the creature came to 
understand that a particular act would 
entail certain consequences. In other 
words, it gradually acquired the taculty 
of shaping its conduct in anticipation 
of results. 
MAN LEAVES 


THE TREES. 


Long ages ago, possibly in_ the 
\liocene, the ancestors common to man, 
the gorilla, and the chimpanzee became 
separated into groups, and the different 
conditions to which they became exposed 
after they parted company were in the 
main responsible tor the contrasts 1n 
their fate. In one group the distinc- 
tively primate process of growth and 
specialization of the brain, which had 
been going on in their ancestors for 
many thousands, even millions, of vears, 
reached a stage when the more venture- 
some members of the group, stimuiated 
perhaps by some local failure of the 
customary food, or maybe ted torth by 
a curiosity bred of thair growing realiza- 
tion of the possibilities of the unknown 
world bevond the trees which hitherto 
had been their home, were impelled to 
issue forth from their forests, and seck 


new sources of food and new surround- 
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ings on hill and plain wherever thev 
could obtain the sustenance they needed. 
The other group, perhaps because they 
happened to be more favorably situated 
or attuned to their surroundings, living 
in a land of plenty which encouraged 
indolence in habit and stagnation § of 
effort and growth, were free from this 
glorious unrest, and = remained 
continuing to lead very much the same 
kind of life (as gorillas and chimpanzccs) 
as their ancestors had been living since 
the Miocene or even earlier times. That 
both of these unenterprising relatives 
of man happen to live in the forests of 
tropical Africa has always seemed to me 
to be a strong argument in favor of 
Darwin's view that Africa was the 
original home of the first 


17 \6 : 
dea oe. 


creatures 


definitely committed to the human 
career: for while man was. evolved 
amidst the strife with adverse condi- 


4 


tions the ancestors of the gorilla and 
chimpanzee gave up the struggle for 
mental supremacy simply because they 
were satisfied with their circumstances: 
and it is more likely than not that they 
did not change their habitat. 

The erect attitude, infinitely more 
ancient than man himself, is not the 
real cause of man’s emergence from the 
simian stage; but it is one of the factors 
made use of by the expanding brain as 
a prop still further to extend its growing 
dominion, and by fixing and estal lish- 
ing in amore decided way this erectness 
it liberated the hand to become. the 
chief instrument of man’s further prog- 
ress 

In learning to execute movements ot 
a degree of deheacy and precision to 
which no ape could ever attain, and 
primitive ape-man could only attem1! 
once his arm was completely emanct 
pated from the necessity of being an 
Instrument of progression, that cortica 
area Which seemed to for tl 
phenomena of attention became cn 
hanced in importance. Hence the pr 
frontal region, where the activitics of 
the cortex as a whole are, as it were, 
focused and regulated, began to vrow 
until eventually it became the most 
distinctive characteristic of the human 


— 


serve 


brain, gradually filling out the tront of 








SINTH STAGE OF THE HISTORY. 


Jumping shrew of East Africa (Petrodromus tetradactylus). An ancestral and probably not 
dissimilar form of this insectivore is to be looked upon as representing man’s ancestors 1n 
the Eocene period or earlier—a period which ts to be dated one or perhaps several millions 
{ vears ago. At this time man's ancestors “‘lived essentially in an atmosphere of odors;”’ 
the sense of smell was the only one well developed. When they took to an arboreal lite, 

they emancipated themselves from the dominance of this sense of smell, and thus, Dr. 

mith thinks, started on the course which finally led to the evolution of man. Photograph 
rom the Brooklyn Institute of Arts and Sciences. 

tropical Africa may have been the region where man’s direct ancestors developed, was 

suggested by Darwin, and Dr. Smith looks with favor on the suggestion. Ancestors who 

lid not progress, who fell by the wayside, are still there, he points out. It may be sup- 

osed that they found their environment perfectly congenial, had no reason to change 

t, and so staved where they are and thus lost the impetus to evolution which a change ot 

nvironment would have given. Mlan’s direct ancestors, for some reason, left their homes 

nd branched out into new fields, where variation and natural selection had a chance t 


4 
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‘celerate their development. (Fig. 5.) 





the cranium and producing the distinc- 
tively human forehead. Jn the diminu- 
tive prefrontal area of Pithecanthropus,’ 
and to a less marked degree, Neander- 
thal man,” we see illustrations of lower 
human types, bearing the impress of 
their lowly state in receding foreheads 
and great brow ridges. However large 
the brain may be in Homo primigenius, 
his small prefrontal region, if we accept 
Boule and Anthony's statements, is 
sufficient evidence of his lowly state of 
intelligence and reason for his failure in 
the competition with the rest of man- 
kind. 
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The growth in intelligence and in the 
powers of discrimination no doubt led to 
a definite cultivation of the esthetic 
sense, which, operating through sexual 
selection, brought about a= gradual 
refinement of the features, added grace 
to the general build of the body, and 
demolished the greater part of its hairy 
covering. It also led to an intensifica- 
tion of the sexual distinctions, especially 
by developiney in the female localized 
deposits of fatty tissue, not found in the 
apes, which produced profound altera- 
tions in the general form of the body. 


’Eug. Dubois, “Remarks upon the Brain-cast of Pithecanthropus,” Proc. Fourth Internat. 
Cong. Zool., Aug., 1898, published Cambridge, 1899, p. 81. 

‘Boule and Anthony, “*L’encephale de homme fcssile de la Chapelle-aux-Saints,” L’Anthro- 
pologie, tome 22, No. 2, 1911, p. 50. 


What Eugenics Means. . . 


A plea for more care in the use of the word “‘cugenics’’ is made by Roswell H. 
Johnson in the last number of the American Journal of Sociology (XX, 1,98, July, 
1914). He points out the attempt of ecuthenists to appropriate the word to de- 
scribe hygienic legislation, sex education, and even a milk and ice station for infants. 
Such a use, he shows at length, was never contemplated by Sir Francis Galton, 
who coined the word. He proposes that the term “projected euthenics’’ be used 
to cover euthenics that has as its avowed object the bettering of a new generation 
for instance, by giving babies a proper start in lite. Those who call themselves 
eugenists may then, he savs, “give their whole attention to those problems of 
heredity and selection which they are peculiarly fitted to handle.” 





Genetics and Eugenics. 


By way of conclusion we may then say that the experimental study of inheritance 
in plants and animals is one of the main foundations upon which progress in scien- 
tific eugenics must rest. Genetics 1s at once the guide and the support of cugenics. 

Raymond Pearl, in the kugenics Review (1911). 


Eugenic Legislation. 


Legislating may be said to be a favorite American universal panacea for social 
evils. It is cheap, at least. * * * Is it not time that legislators stopped to 


think if there is anv knowledge extant upon which to base their laws and, if not, 
to make an appropriation to get the knowledge’ Today, if a legislature is urged 
to cure any social evil it proceeds to look for, and, if found, to copy any other 
legislation on the subject, but not to spend a dollar on the study of the subject. 
Very slowly, but I trust none the less surely, will legislation come to recognize that 
research is a basic function of the State.—Charles B. Davenport: Eugenics Record 
Office Bulletin No. 9 (State Laws Limiting Marriage Selection) (1913 ) 
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TELEGONY 


A Superstition that Dies Hard—-Experimental Evidence from Breeding and 
Deductions from Embryology—Supposed Phenomenon as Negli- 
gible in Eugenics as in Stock-Breeding. ' 


Dr. ETIENNE RABAUD, 


Maitre de Contérences a la Faculté des Sciences de Paris, france. 


MONG the different divisions 
which naturalists and physicians 
have amused themselves by cre- 
ating in heredity, surely none 

is more remarkable then Telegony. It 
alone, among all these divisions, has no 
relation to the line of descent, direct or 
indirect, between progenitors and_ off- 
spring. Its principle is that females are 
impregnated by the first males to which 
they are bred, so that all their subse- 
quent offspring, regardless of their 
actual father, will show influence of the 
first male. The latter is thus inter- 
posed between direct ascendants and 
descendants. Telegony, then, 1s sup- 
posedly a phenomenon of particular 
importance, since it 1s assumed to be able 
to modity the inherited constitution of 
lines of descent among animals; and it 
is of high interest to examine it just at 
this time, when cugenics is assuming 
such a prominent place in the attention 
of medical men. 

As a fact, very serious suspicions rest 
on the reality of this phenomenon. 
even the data cited to support it are 
not based on exact observations; most, 
if not all, are the reports of sportsmen 
or stock-breeders. Even at the present 
day, these latter jealously keep their 
temale breeding animals — carefully 
vuarded, to avoid the chance of their 
being bred by a male of inferior pedi- 
eree.” But their affirmations seem to be 
more the result of simple belief than of 
scientific observation. 


The first report, which has become 


classic and was. sufficient to convert 
Darwin, goes back to 1821: a mare of 
almost pure Arabian blood, belonging to 
Lord Morton, was bred to a quagga and 
foaled a hybrid. Afterward bred on 
two different occasions to a black Arabi- 
an stallion, she foaled two colts of brown 
color, whose legs were striped more 
plainly than those of the hybrid or even 
than those of the quagga himself; well- 
marked stripes also existed on the neck 
and some other parts of the body: the 
hair of the mane was short, stiff and 
erect, exactly as is the case with the 
quagya. 

Since 1821, numerous similar cases 
have been reported. Darwin, among 
others, cites the following, which was 
communicated to him by Doctor Bower- 
bank: “‘A Turkish dog, black and hair- 
less, having been accidentally bred by a 
spaniel of mixed blood with long, brown 
hair, produced a litter of five pups, 
three of which were hairless, while the 
other two were covered by short brown 
hair. When bred later by a Turkish 
dog, equally black and_ hairless, she 
produced a litter of pups, half of which 
resembled their mother—that is, pure 
Turk—while the other half were exactly 
like the pups with short hair, sired by 
the spanicl.”’ 


STORIES OF DOG BREEDERS. 


In a general way, dog fanciers believe 
in telegony, and in this manner interpret 
most diverse occurrences. Thus Kiener 
writes, in his “Observations on Hered- 


' Translated trom Biologica, IV, 41,129, Paris, 15 mai, 1914. 
>It would be a mistake to think that this statement applies without qualification to the United 


States. 


Most cattle, horse and swine breeders now disregard telegony; but dog and sheep breeders, 


as a Tule, still adhere to the idea, and several sheep breeders’ associations even refuse to register 


lambs whose mothers were ever ‘impregnated ”’ 


by mating with a common ram. 
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itv’ (1900): “IL got from an artesienne 
bitch, bred to a splendid male of her 
race, a pup with ‘wall’ eve. She had 
previously been bred to a huge mastift 
which had that peculiaritv.”” Kunstler, 
on his part, reports (1901) that a 
French braque was first bred to an Irish 
setter and then to a blue braque of 
Auvergne, and then, by a third male—a 
Gordon setter—had pups resembling 
the Irish setter, and by a fourth male 
(an Irish setter) had a litter of pups, one 
of whom looked hke the Gordon setter. 

Resemblances, attributed to the same 
phenomenon, have been reported among 
sheep and goats, cattle, horses and 
swine. White ewes covered by black 
rams are said afterward to have borne 
pigmented lambs, even when bred to 


white rams. A cow of the Angus 
breed—characterized by absence © of 
horns—first bred to a shorthorn bull, 


is alleged afterward, when bred to a 
polled Angus bull, to have produced a 


calf with horns, which looked lke a 
evrade Shorthorn. And as for horses, 


almost every breeder believes that colts 
foaled by a mare which has been pre- 
viously bred to a jack, have a more or 
less mulish appearance. Cousin, in his 
excellent study (1904), relates that in 
Poitou popular belief considers mares 
as “‘interiorly mulish”’ and attributes 
that condition to the fact that for 
many vears the mares of that region 
have been constantly used for the pro- 
duction of mules. The same writer 
quotes the observation of Bernardin 
(1901), relative to a mare whose first 
two offspring were two mules.  <After- 
ward bred to a heavy Arab stallion, she 
foaled successively : 

(a) A colt of irreproachable form, 
very easy-gaited, whose feet alone, 
recalling those of its mother, were a 
trifle unsatisfactory ; 

(b) A colt which ‘showed, with cer- 
tain diminutions, all the characters of a 
mule: the head, the mane, the neck, the 
withers, the back, the rump, the feet, 
the gait and, above all, the proverbial 
disposition.’ 

These few examples are enough to 


1 


small mammals, including mice, rats, rabbits and guinea pigs. 
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state the problem, while showing the 
kind of evidence that has led to its 
acceptance. I have taken the most 
classical examples, and the most con- 
vincing ones, too. Should they be 
accepted without discussion, as the 
expression of facts rigorously controlled 
and rigorously interpreted ¢ 

Not one of them, as a fact, is beyond 
criticism, and it appears that a careful 
examination leads us to give to each 
case a different explanation, which 1s 
not necessarily the same in every 1n- 
stance. 


VALUE OF THE EVIDENCE. 


At the start, it must be insisted that 
facts alleged to show telegony are never 
the result of carefully controlled ex- 
periments, nor even of observations 
which take all the circumstances into 
consideration. When a breeder talks 
of “pure bred,”’ he refers to similar in- 
dividuals which, bred together, usually 
and exclusively give offspring that re- 
semble their parents; he refers, then, to 
a fixed race, but fixed only in these con- 
ditions, and he pavs no attention what- 
ever to things that happen outside these 
conditions. As a matter of fact, he can 
not really know whether the animals 
under consideration actually belong to 
one of these “pure breeds,”’ carefully 
selected. The white mice furnish the 
best proof of this statement. No “race” 
is better fixed. Bred with cach other, 
white mice continue indefinitely to pro- 
duce descendants of the same. color. 
And vet, this uniformity, hke this 
fixity, conceals notable differences which 
make themselves evident when one of 
these white mice is bred to a wild grav 
mouse. The posterity of a number ot 
white females mated to the same gray 
male will include diverse individuals, 
whose variations can not necessarily be 
compared to the differences between 
one female and another. The posterity 
of some females will comprise nothing 
but grav and white individuals; but 
that of others will show, in addition, 
vellows, blacks, striped grays, striped 
blacks, ete. Often, if the matings werc 


* This color is technically known as agouti, and 1s considered to be the ancestral color of many 
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not rigorously controlled, one would feel 
compelled to suggest telegony. In 
reality, the explanation is found in the 
venealogy of the white mice. One can 
certainly find—and we will notice some 
of them—similar results among all sorts 
of animals. 

After that, when a French braque 
bitch, first mated to a Gordon sctter 
and then to an Irish setter, produces 
pups which differ both from her and 
from the Irish setter, it would be a good 
idea, before talking about telegony, to 
try the same matings separately with 
bitches that have never before been 
bred. 

Similarly, when Lord Morton’s mare, 
stated to be seven-cighths Arab, is bred 
by a stallion of pure Arab blood, there 
is nothing to prove that the zebra-like 
stripes and other peculiarities are traces 
of the zebra which ftecundated the mare 
for the first time; they can just as casily 
be produced when the mare 1s bred to a 
black stallion. And as a= fact, the 
stripes, in particular, have not the 
slightest importance. We know, now, 
that they appear rather commonly 
among horses, when there is not any 
possible reason to suspect the interven- 
tion of a zebra. Darwin himself, who 
unreservedly admits the fact of telegony, 
at the end of the first volume of this 
“Variation of Animals and Plants under 
Domestication,’ gives at the beginning 
of the same volume a series of examples 
showing that zebra-markings do not 
constitute a valid proof. Among others, 
there is the case of a brown Devonshire 
pony which “had on its back a very 
distinct stripe along the spine, lght 
transverse rays on the inside of the 
legs, and four parallel bands on cach 
shoulder.” In volume II, Darwin con- 
siders these stripes to be the result of a 
cross between individuals of different 
color, and as constituting a case of 
‘“atavism.’’ This last hypothesis opens 
up a different question altogether—we 
are absolutely in ignorance, and so was 
Darwin, whether the ancestors of the 
modern horse were or were not striped. 
It is a matter of little importance, any- 
how; it 1s enough for us to know that 
the birth of a colt with stripes is far 
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from being sure evidence that 1ts mother 
had been previously fecundated by a 


zebra. 


A STRIKING CASE. 


In support of this statement, Na- 
thusius brings up a_ well-ascertained 
fact: a light bay mare, five times bred 
to a stallion of pure blood, foaled five 
colts with the same coat color.  After- 
ward bred to a dappled gray stallion, 
she foaled a colt on whose back, 
shoulders and lower legs were stripes 
perhaps even more distinct than those 
on the offspring of Lord Morton's mare. 

One can not argue from the appear- 
ance of the mane, ecither, to sustain the 
theory that a colt shows zebra charac- 
ters. A short, erect mane is found in 
many breeds of horse, particularly 
among the ponies. 

Thus, the ignorance of breeders as to 
the origin of their ‘“‘pure breeds,’ and 
the absence of any control of experi- 
ments in their breeding, demand that 
we exercise great caution in accepting 
their conclusions on this subject. 

Nor is that all. Let us not forget 
that in any stock, at any moment, a 
morphological variation of great or 
small importance may appear: horn- 
lessness in cattle, taillessness in cats, 
mice and rats, the cerebral hernia which 
produces the so-called crest or hood in 
fowls, merino sheep, mata cattle of 
Chile (with undershot jaws like bull- 
dogs), the franqueiro cattle of Brazil 
(with long, spiral horns), appeared thus, 
without anything to allow us to invoke 
the influence of telegony. We ought, 
then, always to suspect a coincidence of 
this sort when we are in the presence of 
a unique fact, which no experience or 
control observation corroborates. 

Finally, there 1s one more way in 
which an honest observer may be de- 
ccived. I refer to superfetation—that 
is, the possibility that females may be 
bred twice with an interval of some 
hours or days, by two different males, 
and may produce offspring some of 
which are due to the first male and some 
to the second. There is no room for 
doubt about the reality of superfetation 
among dogs. Engelmann, von Rath, 
Tormer and others have reported in- 








disputable facts. Among horses, there 
are the remarkable cases of mares 
mated first with an ass and later with a 
stallion, which foaled twins, one a mule 
and the other a colt, and each one, as 
Chauveau remarks, “bearing its special 
characteristics absolutely distinct.” It 
will at once be understood how an un- 
known superfetation may be inter- 
preted as telegony. And in spite of the 
care with which they are watched, a cow, 
a bitch or a ewe may very well be bred 
by different males two or three times at 
short intervals, without the knowledge 
of the breeder. : 


ALL EVIDENCE DUBIOUS. 

Thus, the positive observations of 
telegony are all suspected in different 
degrees because, generally incomplete 
and conducted without exactitude, they 
do not eliminate the possibility of a 
different interpretation. And _= after 
that, it is to be feared that they also 
include a good deal of imagination. 
For vou must not forget that the same 
breeders who carefully guard their pure- 
bred temale stock to avoid telegony 
through interbreeding with mongrel 
males, also carefully guard their pure- 
bred male stock to avoid a_ similar 
result from interbreeding with mongrel 
females. They have the same fears for 
both sexes, and legitimize them by the 
same peremptory affirmations. Cousin 
reports, in this connection, the follow- 
ing: 

‘\ breeder has a pure-bred Norman 
bull and pure-bred cows of the same 
breed; he has alwavs had pure-bred 
calves. The bull mated with a 
Jersey cow, and immediately afterward 
to a Norman cow; the latter produces 
a Norman calf which looks like a grade 
Jersey.” 

If it is difficult to know just what may 
have happened, it 1s in any case certain 
that any infection of the male by the 
female 1s impossible, unless in the form 
of a bacteriological infection. And. it 
the calf of the second cow really pre- 
sented unexpected characters, not 1m- 
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putable to her being bred a second time, 
it is absolutely necessary to fall back on 
the explanation of a variation due to 
unknown cause. But is it not enough 
to establish the necessity of this expla- 
nation in the present case, to make it 
legitimate when the case concerns a 
female fecundated by two different 
males? 

Along the same line, it is well to 
remember that influence of a first 1m- 
pregnation has been alleged among 
birds, too, particularly pigeons and 
domestic fowls. Brahma hens, for ex- 
ample, fertilized by a Houdan cock, 
are said to have laid eggs, much later, 
when penned with Brahma cocks, which 
produced chickens resembling 1n certain 
respects the Houdan. But it is certainly 
difficult to see how such an impregnation 
could take place 1n oviparous females. 

Should we henceforth reject telegony 
without further formality, merely be- 
cause of the inadequacy of the proofs 
alleged’ Evidently not. Precise obser- 
vations and experiments are necessary, 
above everything else. Neither the 
one nor the other is scarce at present; 
the oldest date from 1872, due partly to 
Settegast and partly to Nathustus. 

The former records the case of four 
mares bred first to asses and then to 
stallions; not one of the colts showed 
the slightest resemblance to a mule; nor 
did their posterity show such resemblance, 
either. 

Nathusius cites, among other illus- 
trations, the following: An Ayrshire 
cow had, by a hornless bull, a hornless 
calf; all her later calves, gotten by 
horned bulls, bore horns. 


COSSAR-EWART’'S WORK. 


More recently, J.Cossar-I-wart under- 
took an extensive investigation of the 
subject, which lasted from 1896 to 1901. 
It comprised 13 mares, four of which 
were used for control experiments whiie 
the other nine were successively bred 
first to a zebra and then to a stallion, or 
vice versa. The results are summed up 
in Table I. 
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TABLE I. 





Couples Date of Foaling 
Walda x zebra................. 1898 
x stallion.......... 1899 
x zebra. Core gees aie ee 1900 
x stallion............. 1901 
\Mulatto | 
en 1896 
x stallion B............... 1897 
x stallion L.......... 1899 
Nora x stallion W............. 1895 
ns 1897 
x stalion C.......cecceee 1898 
a 1898 
X zeDra..........ccccceee 1900 
x stallion S.............. 1901 
Laura 
ee 2 oa 
x stallion L... 1898 
x stallion L............. 1898 
wm etm Sk kc ec ewan 1900 
Rona X ZeDra.........cecccce. 1898 
x stallion M............. 1899 
Lady Douglas 
x zebra.... 1897 
ey 1898 
x stallion M 1900 
x staittion S............. 1901 
Biddy 
X zebra a te ee eee et ne ee Cae 1897 
ee et 1898 
x stallion G 1898 
x stallion G........ 1900 
Kathleen 
x stallion M.............. 1901 
‘Timdra 
ea 1897 
x stallion B............... 1898 
“KX zeDbra............. 1899 
x stallion S L900 


Descendance 


hybrid twins 

colt without resemblance to zebra 
hybrid 

colt without resemblance to zebra 


hybrid 
colt lightly striped at birth 
colt lightly striped at birth 
(Note.—The stallion L gave, with two 
fillies, striped colts like those of Mulat- 
tc} F. 


colt bearing several stripes at birth; three 
persisted on the sholder. 
hvbrid. 
colt without stripes or any resemblance to 
zebra. 
| hybrid. 
| hybrid. 
| colt like its sire, without stripes or any re- 
semblance to a zebra. 


abortion. 
colt without any resemblance to a zebra. 
colt without resemblance to zebra. 

colt without resemblance to zebra. 


1 


hybrid. 
colt bearing no traces of zebra. 


hybrid. 
hybrid. 
colt bearing no resemblance to zebra. 
colt bearing no traces of zebra 


hybrid. 

colt (Kathleen) 
zebra. 

colt bearing no traces of zebra. 

colt bearing no resemblance to zebra. 


, ms 7 + 
r } AMO 
resembD1lance Ge. 


without 


colt bearing no resemblance to zebra. 


hybrid. 

colt having no resemblance to ze! 
hybrid. 

colt bearing no traces of zebra. 





This table constitutes an important 
argument against the doctrine of tele- 
gony. Inthecases of cight of the mares, 
the lack of influence of the fecundation 
by a zebra is, morphologically, indispu- 
table because not one of the colts born 


after the hybrids is marked by stripes 
of any kind. The colts foaled by the 
mare JJulatto by the stallion B and then 
by the stallion L, after the birth of a 
hybrid, alone show. stripes. | These 
stripes are not persistent; nevertheless, 
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they would have been quickly scized 
upon as evidence in favor of telegony, 
had not J. Cossar-Ewart had control 
experiments going on at the same time. 
In these, two mares which had never 
before been bred, were bred to the same 
stallion L and each one foaled a striped 
colt, very similar to the two colts of 
Mulatto. The influence of the zebra 
therefore becomes more than doubtful 
for her two colts, as well for the one 
sired by stallion L as for the one sired 
bv stallion B. 

The progeny of the mare Nora also 
merit special mention. Bred to the 
stallion W, before she had ever seen a 
zebra, she foaled a colt which, richly 


‘TABLE 


OF HEREDITY 


striped at birth, kept three permanent 
stripes on the shoulder; bred then to a 
zebra, she foaled a hybrid; finally, she 
was bred to the stallion C and foaled a 
colt without the least sign of stripes. 
Again bred, in two different seasons, toa 
zebra, she produced two more hybrids; 
and finally bred to the stallion S, she 
foaled a colt which bore not the least 
resemblance to a zebra. Thus the only 
striped colt, which could have given 
hope to the advocates of telegony, is the 
one first foaled, at a time when the mare 
had never been bred to a zebra. All the 
other colts, born after the hybrid 
crosses, showed no resemblance to a 
zebra. This example shows once more 


I]. 





Mares Date of Foaling Progeny Characters 
Litvinka (brown) born 1897 zebroid (aborted ) 
in 1893 1898 foaled a zebroid 
1902 foaled a zebroid 
1905 zebroid (aborted) 
1906 foaled a colt by halt-blood Arab 
ae ee tacseessse! 20 Btfipes 
1907 foaled a zebroid 
1908 colt by Lebed...... ee ee era no stripes 
1909 colt, sire unknown................. no stripes 
Phakha ‘(mebald) born 1901 foaled a zebroid 


in 1896 1902 to 1910 


foaled nine colts......... 


oe belrs none striped 


1912 colt by thoroughbred sire........... no stripes 
Armida (bright bay) 1902 foaled a zebroid 
born in 1899 1904 foaled a colt by half-blood sire. ..... no stripes 
1906 foaled a colt by half-blood sire...... no stripes 
1907 foaled a colt by half-blood sire. . . no stripes 
Priimikha (brown) born 1905 foaled a zebroid (artificial insemina- 
in 1898 t10n ) 
1906 foaled a zebroid (artificial insemina- 
tion) 
1907 foaled a zebroid (artificial insemina- 
tion ) 
1L9O8 to 1912 foaled five colts. ..... _ . -. none striped 
Vesta (bav) born = in 1906 foaled a zebroid 
1901 . 1907 foaled colt by thoroughbred sire. . no stripes 
1908 colt by same sife.............. . no stripes 
1912 foaled colt by thoroughbred sire. .... no stripes 
Aida (piebald) born in 1907 foaled a zebroid 
1902 1908 foaled a colt. .......... no stripes 
1909 foaled a colt | | no stripes 
1911 foaled a colt - nos pes 
Ziodeika (dark brown) 1902 foaled a zebroid 
born in 1890 1903 to 1907 foaled four colts by half-blood sire none striped 
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how carefully we must avoid giving to 
mere coincidences the value of evidence, 
in this inquisition. 

One more fact should be emphasized. 
[It might happen that a colt without any 
visible resemblance, in form, to a zebra, 
should vet have something of the zebra 
in its constitution; this would then 
show itself, or at least might show itself, 
in the progeny of the colt. Now the 
mare /Avathleen, foaled by Biddy subse- 
quent to the birth of a hybrid, herself 
foaled an absolutely pure colt. This 
fact corroborates an analogous one of 
Settegast. It should be added never- 
theless that as the characters of the 
zebra appear to be “‘dominant’”’ in all 
crosses with the horse, this objection 
has only slight weight; since if there 
were any stripes or other anatomical 
characters transmitted, they ought to 
appear in the first generation. 


CONFIRMATORY PROOFS. 


Besides, the not less important in- 
vestigation of Faltz-Fein and H. Ivanov 
(1913) confirms all the preceding con- 
clusions. In no case did colts born 
after hybrids show any indications of 
influence of the zebra. And vet two of 
the mares (Litvinka and Priimikha) 
were 1n a position to have shown effects, 
if it were possible, of having been 
strongly impregnated, because one of 
them had been bred five times and the 
other three times to a zebra. Table II 
summarizes this investigation. 

Outside of horses. we possess experi- 
ments in full agreement with these: 
Faclli (1900) reports the case of a 
Tamworth sow successively bred to a 
Tamworth boar, a Yorkshire boar, and 
a second Tamworth boar; all of the pigs 
sired by the Yorkshire resembled him, 
while all of the pigs by the second Tam- 
worth male resembled their sire without 
the slightest trace of Yorkshire charac- 
teristics 

Cousin (1904) also cites a number of 
A. shorthaired greyhound bitch 
bred to a griffon produced a litter of 
pups of varving aspects; later bred to a 
male like herself, she produced pups 
without the slightest appearance of the 
former mate. A Saint Germain braque 


CASES. 


395 


crossed with a spaniel produced a numter 
of pups which showed various evidences 
of cross-breeding; later mated with a 
male of her own breed, she produced a 
litter of typically pure-bred pups. With 
sheep, Cousin mated Berrichon ewes 
successively with a merino ram and then 
with a Berrichon ram; none of the prod- 
ucts of this last mating showed the 
slightest trace of merino blood. It 1s to 
be remarked that the products of the 
merino-Berrichon cross look very much 
like the merino male, which means that, 
in Mendelian language, the merino 
characters are to some extent dominant 
over the Berrichon characters; they 
ought, therefore, to reappear in the 
succeeding lambs of the ewe, if she had 
really become impregnated. 

I come now to the experiments 
carried out by Bond (1899) with rabbits 
and white rats, and by Miss Barthelet 
(1900) with white mice. 

Bond mated a Himalayan rabbit 
(white with black feet) to a wild male, 
and then to an albino male. The first 
litter due to this last buck contained 
several individuals of a gray tint; but 
the following litters by the same male 
contained only albino — individuals, 
although between each successive mating 
with an albino male, there was a mating 
with the wild buck. Were the gray 
offspring of the albino male, at first 
mating with him, due to the influence 
exercised by the wild male which had 
previously been bred to the female? 
That color is to rabbits lke stripes to 


horses. Rabbits of the Himalaya 
breed possess pigment, because their 
feet are black, and the vague tint 


observed in the young 1s due to that 
pigment, the existence of which can not 
be disputed, much more certainly than 
to any mysterious influence which 
remains to be proved. It 1s even com- 
mon that the crossing of a striped 
animal with one not striped produces 
offspring that are not striped, regardless 
of their color; and this 1s the case here. 
Besides, is 1t not remarkable that the 
eray tint was not repeated in succeeding 
litters, when conditions were most 
favorable for impregnation ¢ 





396 


With rats, Bond proceeded in_ the 
following manner: an albino female was 
first mated to an ordinary brown male, 
and then to an albino male; with the 
latter she produced none but albino 
offspring. 

Miss Barthelet proceeded in the same 
way with white mice: first mated with 
a gray male, they were later mated to 
an albino and produced only albinos, 
with no trace of gray. 


THE CASE OF ALBINOS. 


I must now point out that these two 
latter experiments have really no sig- 
nificance, either for or against telegony, 
because there is an important source of 
error in them. If the numerous re- 
searches into the inheritance of colora- 
tion during recent years have shown 
anything, it is that albinos mated with 
each other (rats or mice) produce 
albinos indefinitely, whatever be the 
origin of these rats or mice. In my 
own work I have mated white mice, 
born from gray ones, with white mice 


born from black ones, without ever 
obtaining offspring bearing a_ single 
gray or black hair. So even it we 


should admit the impregnation of a 
white mouse by a gray one, that 1m- 
pregnation could not manifest itself as 
the result of fecundation by a white 
male; the results obtained in the ex- 
periments just mentioned prove nothing, 
therefore, as regards telegony. 

But rats and mice form, none the less, 
excellent material for the study of tele- 
gony; because even if, mated with cach 
other, albinos produce only albinos, the 
identity of coloration docs not conceal 
Important constitutional differences, as 
[ have already pointed out. These 
differences appear if a wild gray mouse, 
for example,-1s mated with an albino 
born of a striped black or striped gray; 
black or striped offspring will necessarily 
appear in the second endogamous gencr- 
ation, thus bearing witness to the in- 
fluence of the ancestry of the albino. 

Reasoning from these experiences, | 
mated white mice having ncither black 
nor stripes in their ancestry, and wild 
eray mice, with a striped black male. 
The members of the first filial generation 
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were all uniformly gray, and all alike, 
as usually happens. Mated with each 
other these mice in their turn furnished 
gray, black and_ striped mice, thus 
proving that the general constitution of 
the first filial generation can, in certain 
conditions, show itself by the black 
coloring or striping. In consequence, 
if the impregnation of the mother really 
took place, she ought to be able to 
reveal it by transmitting black colora- 
tion or striping. 


EXPERIMENTS WITH MICE. 


To provoke its appearance, I sub- 
stituted for the striped mouse a wild 
gray mouse in whose ancestry there was 
not, to my certain knowledge, any in- 
dividual cither black or striped; the 
appearance of such individuals in the 
posterity of these females, previously 
mated to the striped male, would then 
have been a very strong presumption 
in favor of telegony. None appeared. 
All the litters obtained, with one excep- 
tion, contained nothing but gray mice, 
quite uniform in appearance. 

| have noted one exception: it is in- 
teresting from several viewpoints, and 
particularly from that of telegony. 
One litter contained three wild-gravy 
mice and two light gray ones with a 
brownish tint. If this tint had been 
darker, I should have been led to admit 
the possible of a telegonic impregnation; 
if it had been lighter, such an interpre- 
tation could not have been supported, 
for it amounted to no more than a 
difference in color among the different 
mice. In many nothing more 
than this has been necessary to “prove” 
the influence of a previous sire. Here, 
however, the difference of tint offers no 
such explanation, because other wild 
albino couples, the female of which had 
never been mated with a striped male, 
furnished me with absolutely analogous 
results. Nothing remained but to 
await the result of matings between the 
different individuals of this F. gencra- 
tion; none of the matings thus made 
resulted in any trace of a black mouse or 
a striped one. 

| made 


Cases, 


another experiment 


alone 


shghtly different lines, starting with the 
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idea propounded by various writers 
that albinism is an infectious disease. 
According to this hypothesis, a wild- 
gray female mated to a white male 
might later produce albinos, even though 
mated to another wild-gray male. The 
females submitted to this test did not 
at all confirm the proposition of the 
hypothesis: the product of wild pairs 
has been constantly and uniformly gray. 

Thus all the experiments made with 
various animals in the endeavor to find 
effects of telegony under controlled 
conditions have given results absolutely 
contrary to that doctrine.’ 


WHAT REALLY HAPPENS. 


Really, should we be surprised? 
Could we not think, a prior, that the 
question was, in fact, poorly stated? 
In reply, it is sufficient to try to find 


some means by which such an impregna-_ 


tion could take place. 

Various mechanisms have been suc- 
cessively proposed. Some of these sug- 
gestions have lost all value in the light 
of present-day knowledge. The advance 
of knowledge has thus disposed of the 
idea of incomplete fertilization of mature 
ova (proposed by Weismann) and of the 
persistence of spermatozoa in some fold 
of the reproductive passages (as Claude 
Bernard suggested). 

Others seem unsatisfactory. Ro- 
manes, for instance, thinks that the 
sperm, after penetrating into the uterus, 
is absorbed by the maternal organism 
and exercises an influence on ova that 
are not vet mature. But in truth it 
does not seem that the protoplasm thus 
absorbed can have any very different 
effect from that produced by the absorp- 
tion of any other substance whatever. 
This protoplasm does not play the part 
of a fecundating agent; it does not reach 
the ovule until 1t has been very radically 
changed by contact with the protoplasm 
of the cell-tissues of the walls of the 
uterus which absorb it and that through 
which it must pass; so that if any modi- 
fication of the protoplasm of the 1m- 
mature ova took place, 1t would be some 


modification of the same kind that re- 
sults from the abs Irption of some com- 
mon alimentary substance; the sperma- 
tozoa could not produce, except under 
highly improbable conditions, a modifica- 
tion in the ovules, which would recall the 
characteristics of the male in question. 

The only theory which rests to a cer- 
tain extent on a solid foundation of fact 
is the one proposed by W. Turner, 
adopted by Cornevin, and by the latter 
expressed as follows: 

“Would not the persistent influence 
of a first reproductor result from the 
fact that the mother herself had been 
materially impregnated by something 
belonging to the male, not by the direct 
action of the sperm, but by the inter- 
mediation of the fetus’ Might it not 
happen that the latter possessed 1n its 
blood special properties belonging to its 
father, and that when its blood was 
exchanged with that of its mother, it 
might act on the latter as vaccin acts 
on the blood of a vaccinated subject ’ 
The mother’s blood, thus impregnated, 
would act upon the ova which would 
be later fecundated by another repro- 
ductor.” 


THE EXCHANGE OF BLOOD. 


The existence of exchanges between 
the blood of a mother and the blood of 
her fetus can not be the object of any 
serious controversy. Not only is the 
passage of toxins from the one to the 
other indisputable, but it is also known 
that a sort of equilbrium is established 
between the constitutions of the two 
serums. The experiment of Carlson 
and Drennon (1911) confirmed by E. 
Laton (1913) 1s an irrefutable demon- 
stration of this. These experimenters 
removed the pancreas of a pregnant 
bitch toward the end of her gestation: 
no trace of sugar appeared in her urine 
as long as fetuses remained in her uterus: 
but glycosuria became manifest im- 
mediately after the expulsion of the last 
of her pups; the quantity of sugar 
changed trom O to 25 grams in the 
course of 48 hours. 


‘For an illustrated account ot the latest such experiment see ‘‘ The Grevy Zebra as a Domestic 


Animal,” by George M. Rommel; American Breeders Magazine, IV, 3,129, Washington, D. ( 


July-September, 1913.—The Editor. 
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All the evidence indicates that the 
pancreas of the fetus completely took 
the place of the pancreas of the mother, 
which is the same as saying that the 
constitution of the maternal blood was 
equivalent, from that point of view, to 
the constitution of the fetal blood. 
Under the circumstances, the former 
indubitably derived from the latter. 

The important point is to notice that 
constitutional equivalence did not exist 
after parturition; 1t depend.-d strictly on 
the incessant exchanges of fetal serum 
with maternal serum. The result of 
the experiment will not permit us to go 
beyond that conclusion; and this result 
leads us to the belief that the influence 
of the fetus on the mother, in the cir- 
cumstances observed, 1s but a momen- 
tary influence: soluble products filter 
through the placenta and_ parasitic 
organisms pass through it. 

Henceforth we are in a position to 
put the question on the proper basis. 
Enlarging the interpretation of this 
experiment, shall we admit that in 
addition to the diverse products of the 
activity of the organism, the blood also 
contains the “‘character’’ of the animal 
considered, or at least the substances 
which determine these characters, and 
that these substances, transmitted by 
the fetus to the mother, become per- 
manent constituents of the latter? 
For everything 1s there; and impregna- 
tion, as it is understood, necessitates 
the transmission of fully determined 
characters: stripes, colorations, forms of 
hair, absence or presence of horns, ete. 
Once this was believed to be the reality, 
and such a belief served as an argument 
against the transfusion of blood. Alain 
Lamy, of Caen, declared in 1668, 1n the 
Journal des Scavants “that 1t was to be 
feared that, transfused, the blood of a 
calf would communicate to a man the 
stupidity and brutal instincts of that 
animal.’ The author also demands to 
know what becomes, in the veins of a 
man, of the particles of blood destined, 
in the calf, to produce the horns. 

At the present day we are forced to 
reject such an interpretation. If 1t was 
really based on fact, telegonic phe- 


nomena ought to be produced with 
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extreme frequency, as a result of the use 
of serotherapy alone. Besides, the 
experiments described above, not to say 
the most elementary logic, fully prove 
that the peculiarities of an animal do 
not promenade in its blood, but that 
they are the very substance of that 
animal. And since the spermatozoon 
does not intervene directly in impregnat- 
ing the ovum, it certainly does not 
intervene indirectly by the intermediary 
of the fetus, in the constitution of which 
it has become a part. We must, then, 
deliberately reject all idea of the trans- 
mission of definite characters, conforma- 
tion or coloration of parts, of a given 
male to the descendants of another 
male, by the impregnation of a female. 


REAL EFFECT OF EXCHANGES. 


Nevertheless, since exchanges take 
place between the fetus and the mother, 
since these exchanges provoke a trans- 
formation in the maternal serum suffi- 
cient, for example, to furnish a substi- 
tute for the internal secretion of the 
pancreas, 1s it plausible, that that 
transformation should wholly disappear 
after parturition, that the maternal 
constitution should again become 
exactly what it was prior to gestation’ 

Evidently not! Every change in- 
duced in an organism necessarily leaves 
traces after it. But these traces do not 
and can not have anything to do with 
the supposed process of telegony. Be- 
vond any doubt, the maternal organism 
has been placed, during gestation, under 
conditions of life very different from 
the antecedent conditions, and from 
these conditions a modification neces- 
sarily results. But that modification 
is as much a function of the maternal 
organism as of the condition in which it 
is found; the fetus does not impose its 
own constitution on its mother, no more 
than the temperature imposes on organ- 
isms on which it acts the “constitution ”’ 
of heat-radiation. Infact, the exchanges 
between fetus and mether result in a 
new state for the latter, different not 
only from her antecedent state, but from 
that of her product. The maternal 
organism 1s not “impregnated” in any 
degree; the real phenomenon therefore 
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has no relation to the supposed phenom- 
enon. The female does not receive from 
the male which fecundates her, any- 
thing which belongs essentially to that 
male; the constitution of that female 
does not become in any degree the 
image of that male, and there is no 
reason for surprise if the offspring of 
that female by a second male give no 
hint of the first male. 

In fact, the question is quite different. 
Gestation naturally produces in the 
female a modification which we must 
suppose to be to some extent permanent. 
As a consequence, the female which 
produces a second offspring is no longer 
the female that produced the first off- 
spring; whether the two gestations be 
due to the same male or to two different 
males, the fetus of the second gestation 
evolves in conditions different from 
those surrounding the fetus of the first 
vestation. But it does not undergo in 
any way the influence of the first male; 
in reality, what takes places is as 1f two 
different temales were involved, mated 
with the same male or with two different 
males. 

Such is the conclusion to which the 
experimental facts have logically led us. 
Can we draw from them any lessons 
relating to the improvement of breeds, 
particularly of the breed of mankind? 
If telegony, in its strict sense, could be 
considered a fact, the course to be 
pursued would promptly be indicated: 
every female impregnated by a male of 
inferior quality ought to be rejected. 
But under the circumstances what shall 
we do’ Though a first gestation has 
certainly modified the female, we are 
ignorant of the direction of that modi- 
fication; further, we have no way of 
finding it out. The quality of the male 
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gives no information on this_ point. 


Since the change which has taken place 
is not the passage from the male to the 
female of the qualities of the male, but 
the result of exchanges between fetus 
and mother, this result may be good or 
bad—eugenically speaking—by reason 
of conditions which at present we are 
unable to appreciate. 


FACTOR IS NEGLIGILBE. 


The only line of action possible for us, 
therefore, is to neglect this factor, being 
persuaded anyhow that it 1s really 
negligible. The change which gestation 
produces in a female can not be, im 
normal condition, anything but an 
insignificant change; the important 
thing is to reckon with abnormal con- 
ditions, when a genuine infection is 
produced by infectious germs. 

Telegony is not a mode of heredity. 
The latter is, 1n itself, a phenomenon 
of sufficiently complicated mechanism, 
without the necessity of adding to its 
study parasitical viewpoints which com- 
plicate it without gain. There are no 
other progenitors than direct ones; a 
previous gestation carries with it no 
predetermined effects; 1t 1s only one of 
the conditions which go to make up 
the general condition of the female at 
the time of her second gestation; but 
that general condition is in no sense the 
‘“warehousing’”’ in any way of characters 
belonging to the first male. It is a 
result of the continued influence of the 
environment upon the organism. It 1s, 
then, an entirely new condition, and we 
do not have any means of foreseeing its 
exact nature. These facts must be 
borne in mind, whenever the question 
of heredity is actual 


Tt is customary to connect telegony with xenia. This name is given to the following phenom- 
enon: when a plant is fecundated by pollen of another species, the resulting seed and truit ordinarily 
resemble the seed and fruit which would have been produced by tecundation wath pollen of the 


same species. Now it sometimes happens that the fruit recalls in appear: a the truit of the 
species which furnished the pollen. But this phenomenon does not scem to be identifiable with 
the phenomenon of telegony. Admitting that the pollinated ovule exercises an influence upon 


the tissues of the fruit, it certainly does not exercise such an influence upon subsequent truits. 
Besides, there 1s reason to belteve that xenia results trom pollen grains going astray outside the 
ovule and, consequently, that there is an impregnation in the positive sense of the word. 








A KAKI CLASSIFICATION 


Japanese Persimmon Probably a Conglomerate Species—Only Satisfactory Method 
of Arranging Its Varieties Seems to be on Basis of Behavior When 
Pollinated—Influence of Seed on Fruit. 


- 


H. Harotp Hume, Glen Saint Mary, Florida. 


HEN any kind of fruit is 

represented by only a few 

varieties, it 1s an easy matter 

to remember all the character- 
istics and peculiarities by which these 
varicties may be distinguished from one 
another. It is not necessary to classify 
them and moreover it 1s hardly possible 
to do so as the variations are not 
sufficiently numerous to establish the 
sroup boundaries by which each variety 
should be confined and at the same time 
separated from its relatives. But as 
the number of varieties of anv kind of 
fruit increases, it becomes impossible to 
remember the characteristics of each 
and every variety, and it becomes 
necessary to introduce some system of 
classification to enable the pomologist 
more casily to identify and handle them. 
The first step that the systematic 
pomologist finds necessary in taking up 
any kind of fruit represented by numer- 
gus varictics 1s to arrange them into a 
number of classes or groups, placing 
those which present some well marked 
characteristics by themselves, and defin- 
ing them by those characters, then 
separating out another group on other 
lines, and so on, until the whole list of 
varietics has been divided up and 
eparated. 

Phe number of varieties of D. kaki 
srown in the United States for many 
vears has been quite limited. But 
recently a large number of new varieties 
have been introduced and it now 
becomes imperative that all varieties, 
both old and new, should be classified 
into easily recognized groups. 

In 1904, the writer classified’ all 
varieties of LD. kaki available at that 
Hume, H. Harold and Remier, F. C. 
Experiment Station. Mar. 65-110. 1904. 


bin) 


time, dividing them into three groups, 
viz: light fleshed, mixed fleshed, and dark 


fleshed varieties. This system of classi- 


fication was founded on_ insufficient 
knowledge of the behavior of D. kaki 
fruit and is now known to be worthless. 

In the bulletin on Japanese persim- 
mons from the Horticultural Experi- 
ment Station, Okitsu, Japan, they are 
divided into Sweet and Astringent varic- 
ties. This grouping may be satisfactory 
in a measure, but, 1f the conditions are 
the same as with us, it 1s certain to lead 
to confusion. The chief objection 1s 
that when varicties in the Sweet group 
are seedless they fall into the Astringent 
group. Now, any system which permits 
of a variety being transferred from one 
group to another owing to the vagaries 
of circumstance is not hkely to prove 


satisfactory. In other words, the basis 
of grouping is not stable, it is 1n itself a 
variable character and is therefore un- 
tenable. 

A SOUND BASIS. 

In searching about for a basis. of 
classification, rendered necessary by the 
very large introductions of new varieties 
from China, Japan, Algeria, France and 
elsewhere, as well as by the bringing 
together of all varieties now in America, 
it has finally been decided that the 
flesh characters upon which the first 
American classification was based torm 
a satisfactory basis of classification it 
applied in their proper significance. — In 
the final analysis the flesh characters 
are fixed by the pollination factor and 
this factor finds its most striking expres- 
sion in the color and texture of the flesh. 

It is only within recent years that we 
have been able to explain some of the 


Japanese Persimmons. Bul. 71, Florida Agricultural 
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A SEEDLESS JAPANESE PERSIMMON. 


This variety (Zengi) belongs to the group of Pollination Variants. If pollina- 
tion of the fruits is prevented, they yet develop normally, but the absence 
of sced results in a light color of the flesh. (Fig. 6.) 


mysterious things about the fruit of D. 
kaki. It was noted long ago that the 
fruits of certain varieties when they con- 
tained seeds were different’ in color ot 
flesh from the seedless specimens, and 
in the case of certain other varicties it 
made no difference in the color of the 
flesh whether seeds were present or not. 
But the underlying cause of this was 
not known, and it is indeed not fully 
understood yet, but it 1s now known 
that the development ot seeds and the 
accompanying darkening of the flesh 
in those varieties in which the pecu- 
larity occurs 1s due to pollination. 

The parthenogenetic development of 
seeds in LD. virginiana, the common 
persimmon of the southern United 
States, has been suggested on circum- 
stantial evidence by a number of writers, 
but experimental proof appears to be 
lacking and the presence of perfect or 
staminate flowers on supposedly pis- 
tillate flowering trees has not been 
excluded. 

Hague’ found no evidence of parthen- 
ogenesis in numerous studies of the 
embryogeny of D). virginiana. Thus far 
In the writer’s experiments not a single 
case of seed development has been 
found in fruits developed from  care- 

?Van Deman, H. E. 
449-450. 
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fully bagged flowers of D. kaki. The 
natural conclusion is that partheno- 
eenesis does not occur in 1). kaki and if 
it does it 1s of such rare occurence under 
conditions in the southern United States 
as to have no practical bearing on the 
problem. 

All varieties of D. kaki known in 
America at this time are light fleshed 
when seedless. while certain varieties 
always show darkening of the flesh 
when seeds are present and other varic- 
ties are always light fleshed when seeds 
are present. 


THE CLASSIFICATION. 


Based on the difference in flesh colora- 
tion under influence of pollination, 
Kaki may be divided into at least two 
eroups—first those which show no 
change in color of flesh under the in- 
fluence of pollination and second, those 
in which the flesh of the fruit is darkened 
under the influence of pollination. 
Since the change in color in the one 
case is directly due to pollination and 
in the other pollination has no effect 
whatever, we shall refer to those varie- 
ties which undergo no change in color 
as Pollination Constants and those which 
are light colored when seedless and dark 


The First Report of the Secretary of Agriculture, 1889, 


* Hague, Stella M. A Morphological Study of Diospyros virginiana, Botanical Gazette 52: 34-44. 


July, 1911. 
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THE INFLUENCE OF A SINGLE SEED. 


The influence of pollination in some varieties of Kaki is to darken the flesh. 
In this variety (Zengi) one seed produces a distinct darkening of the 
flesh around it, but it is not sufficient to darken the whole area of the 


fruit. (Fig. 7.) 

colored when seedy, we shall call Polli- 
nation Variants. Now, all varieties of 
D. kaki growing in this country or else- 
where may be referred to one or the 
other of these groups. If varieties 
which are constantly dark fleshed 
whether seedy or seedless should be 


found, the group of Pollination Con- 
stants can then be divided into two 


groups of light and dark fleshed Polli- 
nation Constants. It is hardly probable 
that there are varieties which are dark 
fleshed when seedless and light fleshed 
when seedy, but if any such should be 
discovered, a similar plan can be fol- 
lowed by dividing the group of Polli- 
nation Variants. 

The varieties with the fruit of which 
we are acquainted at this time divide 
along these lines of classification as 
follows: 


Pollination Constants. Group I. 


Costata, Hachiya, Lienhua (No. 22367) New 
Sien (No. 22368), Ormond, Phelps Siang (No. 
21910), Tamopan, Tanenashi, Triumph, Tsuru. 


Pollination Variants. Group II. 


Dai Dai Maru, Gailey, Godbey, Hyakume, 
Lonestar, Masugata, Myotan, Nectar, Okame, 
Taber No. 23, Taber No. 129, Yeddoichi, 
Yemon, Zeng. 


The amount of dark flesh found in 
fruits of varieties of the group Pollina- 
tion Variants depends both upon the 


number of seeds and upon their location 
with reference to one another. Refer- 
ring to cross sections of fruits of the 
Pollination Variants, it will be noted 
that when only one seed is present the 
whole area is not darkened and the 
seed roughly forms the center of the 
darkened area which may be more or 
less interrupted by the gelatine-like 
development of the walls of the emptv 
locules included within the circle. If 
two seeds are present in adjoining 
locules, it will be noted that while the 
area is increased and in some cases 
shows darker owing to the overlapping 
of the affected areas, yet the whole area 
in cross section is not darkened. If two 
seeds are present, diametrically opposite 
one another, the whole area, if not too 
ereat, may be darkened. Three or four 
seeds properly located are usually 
accompanied by an entire darkening 
of the surface. In large specimens of 
Yemon, this is sometimes not the case 
and occasionally specimens may be 
found with nearly or quite the full 
complement of seeds which show a 
narrow light band just inside the skin, 
while the remainder is all darkened. 

In fruits of both Hvakume= and 
Yemon, it appears to require the 
development of a larger number. of 


seeds to darken the entire area than is 
the case with smaller varieties such as 
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THE EFFECT OF TWO SEEDS. 


The variety shown is again Zengi, also figured in the two preceding illus- 
trations. The development of two seeds in this variety (a ‘*Pollina- 
tion Variant’’) darkens a large part, but not all, of the flesh. (Fig. 8.) 


Zengi and Taber No. 129. Whether 
this is merely a question of size or 
whether it is a peculiarity into which 
size does not enter, is not known. The 
presence of seeds in Okame is accom- 
panied by the darkening of small areas 
about them; no such general effect 
upon the flesh has been noted as is the 
case with Hyakume and some other 
sorts. 

Associated with the changes in the 
color of the flesh there are well marked 
variations in time of ripening, shape 
and size of fruits, quality and texture 
of flesh, but as these associated varia- 
tions have been covered in detail else- 
where,’ they need not be dwelt on here. 


OTHER SPECIES. 


In connection with the behavior of 
fruits of other species of Diospyros it 
may be of interest to poimt out that 
there appear to be two distinct strains 
of D. lotus, one with dark flesh, the other 
with light flesh. The fruts of JD. 
sirginiana are always hight fleshed, 
the fruits of D. texana are always dark 
fleshed. 

Why is it that D. kaki presents these 
peculiar characteristics? Why 1s it tor 
instance that Tsuru is always hght 
fleshed whether the fruit contains seeds 
or not, while Yemon is light fleshed 


*Hume, H. Harold. Effect of Pollination on the fruit of Diospyros Kaki. 
The Society for Horticultural Science. 1913—pp. 88-93. Mar. 1914. 


when seedless and dark fleshed when 
seedy: Is it not likely that D. kaki is 
not a true species but rather a mixture 
of two or more species, hybridized and 
grown under cultivation for centuries? 
Is it not possible that the present 
cultivated varieties known under the 
name J). kaki are derived from two 
distinct species, one bearing dark 
fleshed fruit and the other light fleshed 
fruit? Is the dark fleshed character 
latent in the Pollination Constants? 
While the answers to the questions 
indicated may never be definitely known 
and it may be that the phenomenon of 
flesh color changes is due to entirely 
different causes than those suggested, 
vet the fact remains that D. kaki under 
cultivation presents wide variations in 
many particulars, and the suggestion 
that it 1s a conglomerate species is at 
least a plausible one. In shape and 
peculiarities of fruit, color and charac- 
teristics of bark, size and shape of leaves, 
habit of growth and size of tree, thev 
vary much more than any of our com- 
mon fruits usually regarded as being 
derived from single species. The prob- 
lem is a complex one. Some light 
might be thrown on it by a careful 
exploration of Japan and the adjacent 
mainland of China. Since the Japanese 
forms had their origin in China a care- 


Proceedings of 
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WHEN THE TWO SEEDS ARE SEPARATED. 


[It was shown in the preceding illustration that the development of two seeds 
was not sufficient to darken the whole area of the flesh of this variety 
(Zengi) of Diospyros kaki, the Japanese persimmon. Comparison with 
Fig. 8 will show that more of the flesh is darkened when the two developed 
seeds are nearly or quite opposite, than when they are side by side. (Fig. 


9.) 


ful survey of this whole region might do 
much toward clearing up many obscure 
features in the behavior ot D. kak. 

All the varieties introduced by Frank 
N. Mever, Agricultural Explorer of the 
United States Department of Agricul- 
ture, in 1905 from northern China 
belong to the group of Pollination 
(Constants. It is probable that no other 
kinds are to be found in the sections 
which he visited. Elsewhere in China 
varieties belonging to the group. of 
Pollination Variants may be found and 
it may not be an entirely wild surmise 
to suggest the existence of a persimmon 
region where dark fleshed Pollination 
(Constants are to be found. It must be 
borne in mind that D. kakz is not native 
to Japan, but is an introduction from 
China. Since the Japanese introduc- 
tions were made several centuries ago, 
no doubt the two groups have diverged 
ereatly, even granting they were origi- 
nally one. 


THE FLOWERING HABIT. 


One of the interesting things 1n con- 
nection with D). kaki is that, as already 
pointed out,’ certain varictics bear both 
staminate and pistillate flowers. Some 
of those which bear staminate flowers 


do so regularly every time the tree 
blooms, while other varieties produce 
them one season and not another, 1n 
fact are very irregular in this particular. 
The first class of staminate trees we have 
designated as Staminate Constants, while 
the second class of staminate trees may 
be called Staminate Sporadics. Those 
which produce only pistillate flowers 
may be reterred to as Pistillate Constants. 
[t is interesting to note that staminate 
flowering varieties of both classes are 
much more commonly tound among the 
Pollination Variants than among. the 
Pollination Constants. In the former 
group, there are now known to be at 
least five varieties which either con- 
stantly or occasionally produce flowers 
with pollen. These are Gailey, Masu- 
vata, Okame, Taber No. 23, and Taber 
No. 129. Among the Pollination Con- 
stants only two staminate flowering 
sorts, viz: New Sien and Siang have so 
far been found. It is not improbable 
that they belong to a different species 
from the other varieties or at least a 
different section of D). kaki. These two 
varieties are both recent acquisitions, 
belonging to the collection, already 
referred to, secured in China by Frank 


N. Meyer. 


> Journal of Heredity, Vol. V., No. 3. March 131-138. 1914. 
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ALL THE FLESH DARKENED. 


The normal complement of seeds in the Kaki is eight. When this variety 
' (Zengi) develops seven (or eight) seeds, aJl its flesh is darkened; while, as 
has been shown in the previous illustrations, the development of a smaller 
number of seeds darkens only part of the flesh, which is altogether light- 
colored if the fruit develops no seeds at all. Zengi is, therefore, a type of 
the Pollination Variant class. (Fig. 10.) 








A POLLINATION CONSTANT. 


The variety Tsuru, here shown, behaves quite differently from Zengi, when pollinated. Its 
flesh is normally light in color, and the presence or absence of seeds has no effect on this 
color. “Tsuru, therefore, undoubtedly falls in the class of Pollination Constants. Why 
should there be two groups of varieties in the species Diospyros kaki, behaving so differently 
when pollinated 2? Mr. Hume thinks it may be that they are really distinct species, which 

have become united under cultivation. (Fig. 11.) 
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The different varieties so far studied 
may be grouped on the flowering habit 
as follows: 


Pistillate Constants. Group I. 
Tanenash', Hachiya, Costata, Tsuru, Tamo- 
pan, Hyakume, Yemon, Yeddoichi, Phelps, 
Triumph, Zeng. 
Staminate Constants. Group II. 
Gailey, and probably Masugata, Siang (S. P. 
I. No. 21910) and (S. P. I. No. 27637). 
Group ITI. 
Taber No. 129. 


Staminate Sporadics. 
kame, Taber No. 23, 


It is of course impossible to determine 
the flowering habit of any variety until 
it has been under observation for a 
number of vears. If a variety, repre- 
sented by a considerable number of 
specimens, has been constant in its 
behavior for at least five successive 
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vears, its habit may be judged with fair 
accuracy. This is the basis on which 
the varieties named have been assigned 
to the last two groups. 

It may be possible to select strains of 
Staminate Sporadics that will be so 
constant in their behavior as to entitle 
them to a place among the Stamznate 
Constants. An attempt in this direction 
with Taber No. 23 has met with some 
measure of success. In the winter of 
1910 a staminate twig of this sporadic 
was grafted in the top of a large D. 
virginiana seedling. In the spring of 
1912 the branch developed from this 
graft bore a goodly number of staminate 
flowers. In 1913 and 1914 it likewise 
bore staminate flowers, as well as 
pistillate ones. The second graft gener- 
ation started in 1913 has not bloomed vet. 


A NEW OAK FOR BREEDERS 


ITH the increase of interest 

in nut-bearing trees, among 

plant breeders, and partic- 

ularly in view of the growing 
interest in oaks, attention may well be 
called to what is probably the largest 
known acorn, shown in the accompany- 
ing illustration, and produced by Quer- 
cus insignis, the ‘“‘noteworthy oak,”’ a 
species discovered in the state of Vera 
Cruz, Mexico, by the Belgian botanist 
Galeotti, and described by him jointly 
with Martens in the Bulletin of the 
Academy of Brussels, X, II] (1843) 219. 

The tree is rapid in growth, and quite 
different in habit from most oaks. It 
reaches an ultimate height of 60 to 80 feet 
or more, is quite erect, and sends out large 
branches at the height of 30 or 40 feet 
from the ground. It is found in con- 
siderable abundance about midway 
down the flanks of Mount Orizaba, be- 
ing most common about Chiapas, ac- 
cording to Dr. C. A. Purpus, who has 
recently been collecting in that region. 
It is a white oak, maturing its fruit the 
first season; and being a white oak, its 
fruit has sufficient edible quality to be 
available at least for stock food. 

“The only other oaks that approxi- 
mate it in size,’’ according to Dr. 
William Trelease of the University of 
Hlinois, who called the attention of this 


association to the species, “are a close 
relative, Quercus strombocarpa, of the 
same region, and a Guatemalan black 
oak, VU. skinneri—the latter apparently 
an equally large tree, and with acorns 
two inches in diameter but presumably 
bitter or astringent hke our own black 
oak acorns.” 

The nuts of Quercus insignis are 
usually about two inches in diameter, 
but may reach two and one-half inches. 
Their weight is from 50 to 65 grams each. 

In view of its range, the tree is 
naturally to be supposed unsuited to a 
temperate climate, but Dr. Purpus 
writes, “I think it a very useful tree 
which could be raised in Florida, Cuba, 
Porto Rico, ete.” The Office of Foreign 
Seed and Plant Introduction of the 
U.S. Department of Agriculture is now 
endeavoring to introduce it to those 
regions on a large enough scale to give 
it a chance of success. If it 1s found to 
be well adapted, it is possible that native 
species of oaks could in some cases be 
vrafted over with the more productive 
new one, thus vielding a large crop of 
acorns with very little trouble or care. 
Hybridizing experiments should also be 
tried with some of the best North 
American oaks, with a view to secing 


whether the size of their acorns can not 
be increased. 
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ACORNS OF QUERCUS INSIGNIS. 
They are photographed (natural size) with acorns of Q. coccinea, the Scarlet Oak of the Eastern 
United States, for comparison. Quercus insignis is a white oak found on the slopes of 
Mount Orizaba, in southern Mexico, and probably produces larger nuts than any other 
oak in the world. It offers interesting possibilities of introduction to other tropical regions, 
ind also breeders in more temperate climates. The material from which this photograph 
was made was kindly sent by Dr. C. A. Purpus, Zacuapan, Huatusco, Vera Cruz, Mexio. 
Fig, 12 
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KUGENICS vs. CACOGENICS 


An Ethical Question of Importance to the Movement Attention Should Be 
Centered on Factors of Absolute Value, Not on Those of 
Merely Relative Value. ' 


Dre. Le. LE. SourTuarp. 


Wlemtber of thre lSoard of Screntific Harectors of thre eugenics Record Office; Director of 
the State Hospital, boston, Mass. 


ABSTRACT. 


he attitude of social workers to eugenics. 
he attitude of plant and animal breeders. 
Eugemes and utilttarianism, 
of the egoistic form; 
of the altruistic form. 
eugenics and Malthusianism. 
Volutionistic or developmental ethies and eugenics. 
Interracial dithculties solved by racial development. 
‘Relative’ or “view-point’’ cugenics, 7. ¢., eugenics for Race A is cacogenics for Race B, and 
JOMSd. 
Possibility of defining “absolute” as opposed to “relative’’ cugenics. 
hwo conceptions of absolute cugenics: 
a metric conception, in which cugenic conditions range by degrees from the worst (cakisto) 
through bad (cace) to good (ew) up to the best (aristogenic) conditions: 
a conception in terms of survival-values, in which eugenic conditions would depend on 
germ-plasm tendenctes to improvement, deterioration, or death for intrinsic or extrinsic 
reasons. 
Examples of absolute cacogenic factors, logically possible though not yet thoroughly demon- 
1) germ-plasm senescence. 
2) gametes prepotently pr Nsonous to the ZvVgote. 
+ yvametes themselves altered, e.g., by alcohol or syphilis. 


UGENICS, as the science of Accordingly, cugenics is being taken 
improving man through his more on its merits. Despite bitter 
heredity, is now in its thirticth logical quarrels (or even in consequence 

vear and, as a name and prop- of these) over the scope of the statistical 
aganda, is already becoming known to (biometric) and the intensively analy- 
new veneration, unbiased by the © tical (Mendelian) methods in the general 








plendid personality of its founder and 
no longer moved by the early prejudice 
~ those who pigeonholed eugenics with 
ocialistic, paternalistic, or Utopian 
mrograms, with a philosophy of pruden- 
‘ial (rather than emotional) marriages, 
vith free love tenets, or with a plan to 
debase man by showing him subject 
‘+ the same laws as plants and animals. 


field, the term eugenics has been 
adopted by both sides to these contro- 
versies, and those controversies them- 
selves have come to be regarded as 
questions of technique rather than of 
aim. 

The new generation is taking stock 
of eugenics in the light of new and wider 
views of social service, and of preventive 


Presidential address delivered betore the Eugenics Section of the American Breeders’ Associa- 


at the ninth annual meeting, in Columbiz 


1, south Carolina, January 24, 1913; being contribu- 


from State Board of Insanity, Massachusetts, Number 21 (1914.1). (Brbliographical note. The 
evious S. B. I. Contribution Number 20 (1913.20) was by L. Vernon Briggs, entitled ‘‘ Three 
\lonths without and Three Months with a Social Worker in the Mental Clinic at the Boston 


lispensary '’). 
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medicine. We accept now as guidance 
what we formerly regarded as— inter- 
ference and are welcoming as) super- 
vision what we should decline as control. 
Not even vet are we ready, in America 
at all events, to submit such matters to 
legislation. My friend and colleague, 
Professor Minot, has long insisted that 
we begin to dic at birth or before. It 
it certainly true that laws often begin 
to lose their cffect upon their passage 
and that the most effective laws, at 
least. of the ‘North-Huropean races, are 
unwritten. Accordingly, it seems. best 
to agree with those who fear the cffects 
of social legislation. Social legislation 
IS likely to be hasty, premature, 
superficial, partial, trimming; it 1s apt 
to be born of partisan or sectarian 
compronuse; and it rarcly takes account 
of the future. 

The unwritten laws of puble opinion 
may be subject to many of the above- 
mentioned charges; but they are at 
least not in the hands of the lawyers. 

In whose hands are these unwritten 
laws’ | find that social workers in 
general, certain workers in every im- 
portant religious sect, physicians and 
hygienists, are the most ardent seckers 
for knowledge in these fields. This 1s 
especially true of cugenics, which has 
come to take its place alongside chart- 
tics and correction, sex education, the 
alcohol problem, mental hygiene, con- 
trol of tuberculosis, child labor, and the 
hike, as a worthy compctitior for social 
attention. 


THE PLACE OF EUGENICS. 


It requires a somewhat larger pur- 
view to ascribe to eugenics its rightful 
place. Logically taken, cugenics 1s not 
quite such an elaboration of the obvious 
as, e.g., the antituberculosis program. 
It is at first sight a curious fact that the 
members of the American Breeders’ 
Association should catch the point of 
eugenics carlier than many high-minded 
social workers who are working in this 
country to improve the environment of 
man, himself regarded as an entity 
varying with the environment. Not a 
plant or animal breeder of this associa- 
tion but is equally persuaded of the 


value of altering environment, of which 
he sees the most convincing examples 
every season; but the value of pedi- 
gyrecd livestock and of special breeds of 
plants 1s so obvious to the breeder that 
[ doubt if he would understand the 
hesitancy of the urban world of social 
and allied service to adopt the common- 
places of the breeder's philosophy. 

gut, judging from the flood of 
popular books and articles on cugenics, 
l take it that the urban world of social 
service 1s fast waking to an interest 
which will one day take its proper place. 

But are plant breeders and animal 
breeders more hkely than social workers 
to evaluate the ethical motives and aims 
of cugenics’ What are the motives 
and aims of cugenics’ We shall find a 
number of more or less divergent 
accounts. 

[| suppose that the British origin of 
the movement and its following upon 
the wave of utilitarian ethics which 
came to expression in Britain in the 
earlier years of the nineteenth century 
(though intimations are plain so far 
back as Hobbes) would lead many to the 
behet that cugenics 1s above all pruden- 
lial. [Is it not perhaps subject to the 
fallacy of adding cubits 
thought ’ 

The telling arguments of Galton. 
graphic presentations of Pearson, 1 
claims of still more precise analysis by 
the Mendechans, all savor of the intcl- 
lectual. They are intended to convince 
rather than persuade. They often do 
convince without persuading. 

Doubtless no enumeration of cthica 
systems can be complete, especially 
now that everybody 1s well aware tha 
manners change with the times. Sct- 
ting aside the various political and 
religious svstems of ethics as embodving 
in various particular forms the more 
fundamental human tendencies, we mav 
divide with Wundt the ethical svstcms 
of man into two main groups. 

The eudaemonistic or utilitarian 
group of ethical theories 1s surprisingly 
British in its origin and continual dis- 
plav. The names ot Hobbes, Locke, 
Hume, Hartley, Bentham, Mull, are 
prominent in its history. The mor 
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hard-headed form of utilitarianism 
preached that altruism results from 
selfish considerations. Or Hume might 
describe an objective sympathy, due to 
laws of mental association. 


EUGENICS NOT EGOISTIC. 


Sut cugenics from an ethical view- 
point must soon traverse these hard- 
headed and essentially egoistic forms of 
utilitarianism. Eugenics, whatever 
clsc it may be, is surely transindividual 
in 1ts scope. To be sure, the cugenist 
may dwell with pride upon “my” 
progeny, family, nation, or race, and 
the motive in eugenic policy may remain 
as utilitarian as ever. 

Still there would be no denial that 
the common-welfare ethics 1s in some 
sense superior to the egoistic forms of 
utilitarianism. And eugenics, if it can 
be appraised in utilitarian terms, must 
surely be described as transindividual 
and altruistic. If the inborn qualities 
of the race are by hypothesis to be some- 
how improved, then it is obvious that 
the race must be preserved and doubt- 
less in proper numbers. Leaving out 
of consideration for a moment just what 
proper numbers mean, it is clear that 
eugenics 1s not merely Malthusianism. 
Nor has eugenics, so far as I can see, 
any necessary connection with Mal- 
thusian considerations or with popula- 
tion-numbers. The emphasis 1s no 
longer upon quantity, but upon quality 
of people, and upon their quality 
regardless of their numbers. Doubtless 
Scntham’s phrase “the greatest good to 
the greatest number’’ as the great utili- 
tartan object, would pertectly suit one 
interpretation of cugenics, provided 
that we simply quality the greatest 
number by insisting that their mborn 
gualities be somehow improved. Thus 
cugenics is not at all inconsistent with 
those higher forms of British utilitar- 
lanism which insist on improvements 
looking to the common welfare. Grant 
the cugemst’s claim that the best 
should marry and grant that science 
can show who the best are, and it 1s 
obvious that the limitation of child- 
births to a marriage is not in the 
interests of the race. No cugenist, 


therefore, is rationally an advocate of 
race-suicide. His special] task is to 
show that, and how, the inborn qualities 
of the race can be improved. The 
improvements which better men will 
make in their accessible environments 
will, the utilitarian might well argue, 
automatically put an end to the ten- 
dency, now thought prevalent, to the 
prudential limitation of child-births. 

The most successful eugenics con- 
ceivable (aristogenics), issuing from a 
process by which more and greater great 
men would continually be produced. 
should gradually put an end to compara- 
tively minor problems of civilization 
like the Malthusian problem. 

But to my mind such discussion is a 
little over-rational to be quite persua- 
sive. It is doutful whether the utili- 
tarians are the soundest moralists, 
whether pleasure or even happiness are 
more than merely phases of our en- 
deavor to greater realization either of 
self or of some larger social unit like the 
family, state, or race. 


UNIVERSALITY OF EUGENICS. 


The evolutionistic theories of ethics 
(as Wundt terms them) in contradis- 
tinction to the utilitarian theories, 
(which he terms cudaemonistic) are 
usually distinguished into individual 
and universal forms. <As_ before, we 
must obviously regard cugenics, 1f 1t be 
an ethics of development rather than of 
happiness, still as rather transindividual. 
rather universal than individual. 

But, though cugenics is surely trans- 
individual, it is not so clear that all 
authors regard it as a program for the 
human race as a whole. 

[ can coneeive a tacit hope that 
British cugenics might tower over 
German cugenics, or that Teuton 
eugenics should excel various other 
Caucasian forms. How shall cugenics 
for the Caucasian be consistent with 
that for the Semitic races’ And so on. 

It would clearly be hard to solve such 
problems by the utilitarian devices. 
The utilitarian, however, hardly takes 
into account the degree of change which 
his material undergoes in the course ot 
time. Of course the present-day lon 
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does not remain alongside the present- 
day lamb; but there 1s no accounting 
for the hons and lambs of a tuture age. 


Even the demand for horses—at all 
events good horses—is said to have 


risen since the advent of the automobile. 

With the perfection of civilization 
there is no reason to suppose that the 
very terms of those problems will not 
themselves change. In all these social 
equations the unknown .\, of improve- 
ment in inborn race quality, may come 
to the rescue of the solver. 

In this way—that of the ethics of 
development, in accordance with which 
the terms of equations and the equations 
themselves vary in the course of time 
| try to solve for myself the at first sight 
perplexing problem of the conflicts of 
eugenic ideals among races of a given 
day and generation. [I am thus loth 
to admit that the eugenics of the one 
race is the cacogenics of the other. To 
state this is to commit oneself to a kind 
of utilitarianism which is not tar 
removed from the egoistic kind; tor it 
makes one’s nation as 1t were one’s self, 
and devil take the rest. Whereas a 
part of the ecugenic program should be 
LO produce people insusceptible to 
prejudice, even of that pleasurable 
type known as race-prejudice. 


EUGENICS VS. CACOGENICS. 


The essential relativity of the several 
cugenic ideals—is not this the dis- 
appointing result of the present train 
of thought’ Is not the eugenics of one 
race the cacogenics of the other’ Alust 
we not choose arbitrarily, though as 
wisely as knowledge permits, the partic- 
ular cugenic ideal and work therefor’ 
That, we must! But let us not forget 
that the material changes under our 
hands and that continual revision will 
be necessary. 

| vather that animal breeders have 
hardly revised their genetic ideals for 
many vears and that new breeds are 
now seldom developed. The plant 
breeders on the other hand are stated 
to be in process of producing new and 
valuable breeds at a greater rate. But 
hoth these vonetic fields are far more 





EUGENICS vs. CACOGENICS 
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under the control of the race than the 
eugenesis of the race itself. 

[ am disposed to deny that eugenics 
and cacogenics are purely comple- 
mentary terms. I am disposed rather 
to conceive that the relation between 
the two is a relation such as obtains 
between health and disease. No one 
can choose between health and disease 
as one may choose breeding for milk and 
breeding for beef; breeding for speed and 
breeding for endurance; breeding for 
proteid and breeding for starch; ete. 
It is clear that fast horses are no better 
than hardy horses except for given 
purposes, and the choice in breeding is 
made on economic rather than ethical 
erounds. 

But breeding plants or animals which 
shall be innately immune to certain 
parasites 1s a process approaching, on a 
low level, an ethical process. In this 
case we save something (on other 
erounds considered worth saving) from 
parasites which would otherwise ter- 
minate the existence of the things worth 
saving. The economic or low-level 
moral judgment involved in the decision 
‘worth saving’’ 1s relative vou 
please to various economic or higher 
aims, and of course the decision has a 
bearing on the parasite’s worth. 

But all this relativity of the data on 
which we decide to save has nothing to 
do with the morbidity and mortality of 
the species attacked. There are morbid 
processes leading to species-destruction. 
Hereditary factors of susceptibility and 
of lowered resistance may possibly be in 
play. 

These hereditary factors of morl ndity 
and mortality which come into play in 
a given species are in so far cacogenic 
factors. They lead to deterioration, 


as as 


or destruction, not merely of the 
individual, but of the race. 
Kugenic rearrangements of vgerm- 


plasm, cugenic networks of descent, 
could conceivably still occur in a golden 
age in which cacogenic factors would 
be absent, Just as hygiene might still 


have various tasks to perform in a 
volden age without disease. Such mil- 


lenmal cugenics would consist 1n more 


or less good genetic arrangements, with 
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aristogenics tending to perfection as a 
limit. 

3ut, as actual disease introduces new 
factors and new duties into hygiene, so 
are essentially deteriorating factors in- 
troduced into cugenics. It should be 
our task to determine the nature of 
these tactors of what may be termed 
absolute cacogenics distinguished 
from relative cacogenics. 


AS 


Relative eugenics—the sort which 
might, e.g., insist that the eugenics of 


the white race is the cacogenics of the 
black race—is of far theoretical 
interest than absolute eugenics—the sort 
which might seek the amechoration of 
the whole human race by hereditary 
factors. In my capacity as a loyal son 
of Japhet, I might, as interested 1n the 
relative cugenics of the Caucasian, 
desire the extermination of the black 
race, and any hereditary factor which 
would tend to the black’s survival | 
should regard as cacogenic tor the 
Caucasian. Obviously, however, the 
son of Ham can fairly assert the same 
philosophy, and Caucasian cacogenics 
could be legitimately termed, by the 
ethiops, Ethiopian eugenics. 


less 


THE VIEW=-POINT. 


Herein we discuss to no more purpose 
than with regard to the relative merits 
of breeding for milk or breeding for 
beet. Nor have we the recourse = of 
referring to our bank-accounts as in the 
milk versus beet pre yblem. 

What the theorist of relative cugenics 
is reduced to is the identification of 
cugemies and cacogenics and the defint- 
tion of each according to some point ot 
view. Tome such ecugenies of the view- 
point 1s unsatisfactory, if not revolting. 
The “view-point’’ or “relative’’ cugen- 
ist of British race has really no answer 
to the German who might say that 
Galtoman eugenics is nothing but a 
prudential onslaught on Germany, an 


endeavor to meet the German. war- 
policy. Naturally nothing was more 
remote from Galton’s mind, albeit I do 


not doubt he was a loyal [neglishman 
and desired his race to excel. 

No! British cugenics 1s not German 
cacogenics, and German cugenics 1s not 
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Rather must tho 
improvement of the inborn qualities of 
both races proceed to such a point that 
the peace of Europe can never be 
threatened. Let the improvement of 
the proceed much in_ the 
twentieth century as in the nineteenth, 
and the peace of Europe might never be 
threatened. Perhaps all we need is 
another Faraday, another Helmholtz, 
another Darwin, and another Pasteur. 
Four gifts like these do not seem over- 
much to ask, since the world is in the 
habit of receiving them. ‘To sure 
in the cases of Faraday and Pasteur, 
there are no available hereditary data 
which prove that they are aristogenic 
products. And the case of Helmholtz 
is not so good as that of Darwin for the 
aristogenic proof. Yet think how voung 
is the form of investigation which 
could bring that proof. And cugenics 
remains civilization’s best technique for 
transforming itself through the works 
of great men. Or shall we just wait for 
something to turn up? 

Is there then any legitimate field for a 
logically sound cacogenics? Ves. 
There is, | believe, a sense in which 
cacogenics 1s not a relative term. not 
merely a term to express that what is 
meat for one 1s poison for another. 
Absolute cace OTHCS is a kind of patho- 
logical cugenics. The cacogenic is not 
merely the less cugenic, any more than 
the morbid 1s the less healthy. Just as 
there are in some degrees ot 
health, so there are in some sense degrees 
of discase:—but it would be rash to say 
that the two scales of health and disease 
could be set end to end and so polarized 
that 
just precede the least degree of health. 


British cacogenics! 


TaCes as 


be 


Alas! 


SCTISC 


the least degree of disease would 


NO CONTINUITY. 


We spoke above ot te Iden ar? cugenics 
as capable of a more or less, even if 
cacogenic tactors were by hypothesis 
absent :—but who wouid suppose that, 
beginning (a) with the worst cacogenics 
(let us sav cakistogenics) and rising in 
the seale (b) to the least and faintest 
cacogemics, we shall then shde over (c) 
into the and 


least finally 


CUugCTIICS 
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emerge (d) with the most developed 
eugenics of all (aristogenics) ’ 

[ have naturally no time here to 
develope a thesis concerning the respec- 
tive natures of health and _ disease. 
Some vears ago, under the guidance of 
my triend Professor Royce, I tried to 
clear up, for myself at least, this 
pecuhar problem that had so long faced 
me as a pathologist, what is the essen- 
tial nature of disease? To put the 
results briefly, I concluded that the 
statistical or metric conception of 
disease—the conception which contrasts 
the normal with the subnormal, super- 
normal, or abnormal—was not the 
only or perhaps the most valuable con- 
ception of disease. The pathometric 
branch of biology was not, I concluded, 
the only kind of pathology. To be 
sure, pathometry yiclded important 
data and aided in establishing important 
norms of magnitude, shape, color, con- 
sistence, of organs, as well as graphs ot 
their functions. And, no doubt also, 
it was often true that the abnormal 
happened at the same time to be the 
morbid and that the anomaly consti- 
tuted a disease in some still more per- 
suasive sense. 

As against pathometry or the measur- 
ing kind of pathology, there was 
another kind of pathology interested 1n 
the survival or destruction of cells, cell- 
organs, and their functions. There 
was a kind of pathology interested in 
the lite and death ot organoids, cells, 
cell-complexes, tissues, organs, and the 
organism, as well as in the preservation 
or termination of their functions. There 
was a pathology not so much interested 
in the more-or-less as in the 
nothing ot living umts and processes. 
[tis hard to find a term tor this pathology 
of outcome imstead of graduation, of 
survival rather than amount of proto- 
plasm. Perhaps it may be provistonally 
termed necrobiotics, revamping a term 
often used in descriptive cellular path- 
ology for a tissue containing both dead 
and living clements. 

Hurryving by the vast undefined 
landscapes which these words bring 
into view, I wish to suggest that there 
1s probably a kind of cacogenics which 


y/ )? 
te (/7T * 


does not signify mere difference of point 
of view (as good beef-cattle might be 
cacogenic products for one who was 
breeding milch-cows) and again does 
not merely signify a less eugenic product 
(as talent fades beside genius), but 
rather is a science descriptive of wavs 
in which man ts (not tmproved but) 
deteriorated (not through environment 
but) through heredity. 

Suppose some one could prove senes- 
cence to be a process going on in the 
verm-plasm, as we see it go on in the 
somatic tissues, so that the race was 
sradually to decline or cataclysmically 
to cease. Here would be an absolutely 
cacogenic factor. 

Or suppose some one could show that 
special properties In one Yamete could 
propotently poison the zvgote, so that 
Mendelian percentages and Galtonian 
tendencies would alike be abolished, 
whenever that gametic strain was united 
with another. | have sometimes 
thought that such might be the case 
with the germ-plasm of certain feeble- 
minded subjects, since upon their union 
with apparent normals, feeble-minded 
progeny were produced in- alarming 
disprope tion. 

Of course, too. it is clear that diseas 
may alter, not merely the soma, but 
also the germ-plasm. It 1s not clear 
but that characters acquired -by the 
germ-plasm may be inherited, although 
Suppose the priacip ‘need pre ot. lt 
often seems to the alienist that alcohol- 
ism and especially svphilis may well b: 
suilty of such cacogenic modifications 
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2, The plant and animal breeders 
know what they are breeding towards, 
and hence face problems of techniqu 
onl ‘the cugenist it Mav be teared, does 
not know to what he ought to breed 
(unless we are content with generalitics 


like “citizenship” or “ brain-power”’ 
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3. The British origin and historical 
setting of the eugenics movement sug- 
vest that cugenics is an outcome in one 
sense of British utilitarianism, although 
there are certainly no Malthusian or 
race-suicide components in the theory. 

4. The chances are that the ethical 

basis of cugenics lies more in the evolu- 
tionistic than in any utilitarian doc- 
trines and that, just as an ethics of self- 
development 1s superior to an ethics of 
happiness-secking, so an ethics of race- 
development 1s superior to an ethics of 
the greatest good to the greatest 
number (at least if good be defined as 
anything short of full development). 
5. At all events the warning deserves 
utterance that no narrow nationalistic 
or chauvinistic interpretation of the 
eugenic aim should be allowed to prevail, 
as for example that British cugenics 1s 
German cacogenics and vice versa. The 
eugenic evolution should rather be to 
develo) cach nation.to the death-point 
of national prejudice and to the maximal 
vitality otf cooperation. 

6. To clarify this ethical situation, 
certain distinctions need to be Crawn: 
both in the matter of cugenics and in 
that of cacogenics it is proper to dis- 
tinguish a relative from an absolute 
form. 
7. Thus the breeder of draught- 
horses might consider speed-producing 
factors as interfering with his plans, as 
relatively cacogenic, whereas he might 
well acknowledge that another breeder 
would find such = factors relatively 
cugenic and draught-horse factors re- 
latively cacogenic: similarly, should the 
white race VO down 1n its heredity, 


Caucasian cacogenics might prove 
Semitic or Ethiopian cugenics, but 
always in the rclative sense of these 
Lerms. 

§. It would accordingly be wiser to 


consider the problem of cugenics in the 
absolute sense within the specics. 


(“aco- 


THE JOURNAL OF 





HEREDITY 


genic factors in human progress would 
not be merely factors which for arbitrary 
reasons are considered proper to exclude, 
as for example, short men, with progna- 
thous jaws, etc: for here the cacogenics 
would be merely relative. 

9. What we must study to avoid ar 
the absolutely cacogenic factors, such 
as pathology in its widest sense might 
discover. Examples of such absolutely 
cacogenic factors are: 


(a) possible senescence (not in so- 
matic cells only but) in the 
germ-plasm itself: 

(b) possible prepotently toxic 
powers 1n a gamete, such that 
all zygotes in which such gamete 
was a component would produce 
morbid individuals out of all 
theoretical proportions; 

(c) possible inheritance of qualities 


acquired (not by the somatic 
cells but) by the germ-plasm 
(€.8 5 through alcoholism. 


syphilis). 


10. This contrast between relative 
cacogenics and absolute cacogenics re- 
minds one of the contrast between the 
pathology of measurements and anoma- 
lies and the pathology o: survival-valu 
for ecl.s, organs and the organism 

11. It may well be that the pathology 
of survival-values ts theoreticalls: 
ible to a metric basis and that these 
survival-values can be put on a ‘more- 
or-less’’ rather than on an “‘all-or- 
nothing’’ basis: There is nevertheicss 
an important sense in which the path- 
ology of anomilies is distinct from that 
of life and death. 

12. Accordingly, | propose that the 
logical technique of pathology be applied 
to the problems of absolute cacogenics, 
such problems as those mentioned in 
paragraph 9 above, to the end 
more may be understood as to 
essential pathology of the germ-plasm. 


reduc- 


The Human Breed. 


To be a good animal ts the first requisite to success in hte, and to be a nation of 


vood animals is the first condition of national prosperity. 


Herbert Spencer. 


Men are commonly more caretul of the breed of their horses and dogs than of 
their children. 


William Penn. 


























AMATEUR ROSE BREEDING 


Necessary Operations Easily Performed, and Results Certain to be Interesting, 
Even if Failures are More Numerous Than Successes—Practical 
Rules and Hints—How Famous Roses Have Been 
Produced. ! 


VIVIAND-MOREL, Editor of Lyon Horticole, Lyon, France. 


HERE are few more agreeable 
occupations for an amateur, and 
few more profitable for a pro- 
fessional, in horticulture, viticul- 

ture or agriculture, than that of creating 
new varieties of flowers, vegetables, 
cereals and fruits, which shall be more 
productive and more beautiful than 
those now found in our. gardens, 
orchards, vinevards and fields. 

This occupation is within reach of all 
who have a little—a very httle—spare 
time, and who are endowed with 
continuity of thought. 

For professionals who desire to make 
a commercial enterprise ot plant-breed- 
ing, there 1s one primary difficulty: 
they must know the varieties, the races, 
the sports already in the trade, of the 
genera which they undertake to improve. 

If they ignore that detail they risk 
trving to break in doors that are already 
wide open, as the saving goes, and what 
they produce is lkely to be an old 
story. It 1s only in the case of really 
sensational acquisitions that one may 
dispense with a knowledge of what 1s 
already in the trade. It 1s certain that 
if a horticulturist secured a blue rose, a 
blue dahha, a blue carnation, he would 
not have to worry about the work of 
his predecessors or contemporaries. If 
the color existed in those flowers, it 
would be known. It has been sought 
long cnough. 

It is desirable, when undertaking to 
secure new varieties, that one specialize 
in some particular genus. That is the 
way tollowed by a great many of the 
most successful horticulturists, viticul- 
turists, and agriculturists. 

Qne might take up roses, various 
shrubs, gladioli, petunias, verbenas, 


Translated from Lyon Horticole. 


carnations, salvias, etc., or peas, beans, 
beets, carrots and other vegetables. In 
agriculture the wheats, oats, barley, rye, 
the clovers and alfalfas could furnish 
remunerative work. This enumeration 
will suffice to indicate how vast is the 
field for exploration. As no one is 
expected to know everything, the 
breeder should direct his studies to the 
side which seems to him the most 
agreeable, the most proficable and, at 
the beginning, the easiest. 


SOME TECHNICAL TERMS. 


In undertaking to breed new varicties 
of plants, it 1s useful to become familiar 
with certain terms employed by _ pro- 
fessionals, which are constantly found 
in works that treat of these questions, 
or that will constantly be heard 1n con- 
versation. Such, for example, are the 
words genus, species, variety, race, 
hybrid, cross, atavism, selection, segre- 
gation and some others. I shall sum- 
marily indicate what we mean 1n using 
these words 1n horticulture. 

Genus.—This word has a good many 
different significations in French, but in 
botany it is applied to a group of species 
which differ in some ot their character- 
istics, but which can be grouped 
together, for the purpose of tacilitating 
study, because they possess certain other 
characteristics 1n common. Example: 
the rose 1s a genus which includes a 
ereat many species; the gladioli, pe- 
tunias, heliotropes, clovers,  alfalfas, 
peaches, plums, ctc., are genera. 

But all authors are not in accord on 
the definition of a genus. Formerly 
cherries and apricots were in the plum 
(Prunus) genus, and the apples in the 
pear (Pyrus) genus. Many similar 
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examples might be cited. 

genus 1s. of 

venetics. 
Species. 


Anyhow, the 
secondary importance in 


A substantive whose defini- 
tion is much disputed. It may be 
compared with that of a genus. If genus 
is a word which serves to group a number 
of species, species 1s a word which unites 
the varieties, races and variations of the 
same type” Today we distinguish 
systematic species and clementary 
species. The first (also. known = as 
Linnaecan specics or type species) are 
described in most of the classical Floras 
and works of botany. The second, 
which are subdivisions of the first, are 
also called Jourdan’s species, elementary 
species, etc. To make a long matter 
short, let us say that they are races 
which reproduce true from seeds. 

Hybrids.—Products of crossing two 

systematic species. 
Products of crossing two 
races or varieties of the same systematic 
species, or of crossing descendants of 
hybrids. 

Atavism (or Reversion).—A return of 
crosses or hybrids to the characters of 
their ancestors. 

Segregation and Selection.—These are 
two nouns emploved by genectists which 
generally pass for svnonyms.  Never- 
theless they have different meanings 
which should be known by everyone 
who takes an interest in seeking new 
races of plants. 


(Crosses. 


NATURAL SELECTION. 


Seercegation is a French word used as 
carly as the sixteenth century to repre- 
sent the action by which one sects apart 
or separates from the whole, from a 
mass, one or several objects which are 
different from it. Selection is a word 
first emploved by English breeders. to 
signify the choice for breeding ot 
animals endowed with the characters 
which the breeder desires to fix in a 
distinct variety of animals. Taken in 
this sense, selection has the meaning ot 
marriage, if | dare to use the word, 
well-matched mdividuals. 


between 
Sclection passed from [Enghlsh into the 
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French language where it became 
popularized through the phrase natural 
selection, invented by Charles Darwin. 
According to the famous English scien- 
tist, natural selection refers to the 
predominance which nature vields to 
any given species or variety, because of 
the greater adaptation of its character- 
istics to those of the environment, as 
regards nutrition, conservation, repro- 
duction, ete.—an adaption which allows 
it to persist and brings about the dis- 
appearance of less-favorably endowed 
species which are unable to compete 
with it. 

In horticultural practice, selection 
signifies the choice of particular sub- 
jects noticed among. seedlings: cx- 
traordinarly large or small specimens, 
particularly early or late individuals, 
etc. <As for trees, one can often practice 
selection on a= single tree or shrub. 
selecting branches which are more 
fertile, precocious, late vigorous, ctc.. 
than others. 

Pedigree culture or genealogical cul- 
ture.—In this mode of cultivation, one 
must start with seeds furnished by a 
single individual, and must follow its 
descendants for a number of generations 
to make sure that it is fixed. If it 1s 
variable, the study of its) variations 
should be pursued until it 1s decided that 
they are not going to turnish§ the 
desired results. 

Other technical words used in plant 
breeding will be explained as they arc 
emploved in the course ot this study. 
As | have promised a number of persons 
to discuss roses, [ will now keep that 
promise by giving some practical dirce- 
tions for rose breeding LO amMatleurs. 


SELECTION OF BRANCHES. 


[ note in La Petite Revue ai report 
of the exposition held at Antibes, on the 
French Riviera, last March, in whicl 
MJ.) Lefevre makes the following 
comment which bears, in part at least 
of the selection of | 


) 
i 


branches: 

“Tna very different wav, MI. Dhum 
was able to get from Nature more that 
he had ever wanted to give. Disre- 
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PREPARING TO POLLINATE. 


At the right an unopened rosebud is shown. 
allowed to open betore being worked, 
the bud with sepals and petals removed, 
rounding the ovary. <At the left, 
removed with a small pair of forceps or 


4 . 
+ 


Roses must be pollinated at this stage; if they are 
bees are hkely to intertere. Phe center shows 


lisclosing the stamens or bearers of pollen, sur- 
the ovary alone is shown, the stamens having been 
4ssors. The bud at the left is ready to be pol- 


linated, by the application to its sticky top of stamens cut from some other rose. (Fig. 13, 


varding the field of sclection ot seedling 
variations, and confining himself to 
varieties which he had bought in the 
open market—some of them hittle 
known, such as Prince de Bulgarie, and 
others long since used by everyone, 
some of them for a long time past, such 
as Bastide rose——M. Dhumez was able, 
by avery sure selection, a judicious choice 
of fertilizers and, especially, of method 


of operation, to get such remarkabl 
results that they would have been 
declared impossible the size of the 
flowers, the absolute pert tion of form 
and color of Prince de Bulgaric, Mar- 


quise de Mores. Agathe Nabonnand., 


Agathos and others. won as scon as the 
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Here, then, is a grower who by a very 
sure selection and by other artifices of 
eulture, was able to present well-known 
roses——and also the variety Prince de 
Bulgarie, less known—which called 
forth the rapt astonishment cof the 
public and the admiration cf exports. 

Perhaps it will be said that the 
manuring and the cultural method: 
plaved a greater part than selection in 
MI. Dhumez’ success. Furthermore, 
one may say that his success 1s doubtless 
only momentary , Incapable of rCpro- 
duction by grafting, budding or mar- 
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were not procumbent by nature, and 
that such varieties can be produced 
almost to order, by taking scions from 
branches which show a tendency to 
extend. Such extension can be pro- 
voked by pruning, manuring, and 
especially by a shady location. 


PRODUCING BUSH ROSES. 


Bush roses can be produced in the 
same way that climbing roses are, from 
bushes of ordinary height. It is only 
necessary to cut vour grafting wood in 
the neighborhood of the inflorescences. 
The procedure is well known for the 
Noisette Aimée Vibert. It is perhaps 
too well known. In attempting to pro- 
cure the old, giant type I twice secured 
the dwart. 

[ remember having seen at a rose 
exposition some specimens of Noisette 
William Allen Richardson, cultivated 
in pots and relatively dwarf of height, 
well covered with flowers; they were 
exhibited by M. Patichoud, a horticul- 
turist at Lyon-Croix-Rousse. Had he 
practiced selection of grafting wood on 
the specimens of this remarkable variety 
obtained from Mme. Veuve Ducher’? 
There seems to be nothing to contradict 
such a beliet. 

It seems probable, too, that many 
beautiful procumbent or Sarmentose 
varieties which have cast a bright light 
in the firmament of roses and then have 
disappeared from view, have vanished 
from rose gardens for no other reason 
than that selection of too rank-growing 
budwood was practiced. I could name 
a dozen kinds that one now finds only 
by accident. 

An amateur, or better still a rose 
crower who cultivates hundreds of 
specimens of each varicty, could cer- 
tainly find either branches or whole 
plants presenting characters worthy of 
being fixed: more abundant flowers, 
lighter or darker shades of color, better 
foliage, fewer thorns, ¢tc. How many 
sports are lost because not noticed ? 

However, they are not all lost: as 
witnesses, La France, which is grown 1n 
four or five different tints and one pan- 
achée or striped rose (Angelique Veys- 
sey); Malmaison, which exists 1n_ two 


colors; Baronne de Rothschild has three 
albinos; Reine Marie-Henriette was the 
origin of Madame Driout. And there 
are many more of the same kind, with- 
out counting a number of varieties sold 
as seedling variations, which are really 
nothing but sports. 

It is especially roses of hybrid origin 
which present these dissociations. But 
there are others more ancient on which 
an intelligent selection would give good 
results, and among these are the moss 
roses, of which the first one known is 
still the best. 


ROSES FROM SEED. 


Rose Seedlings—Behold the infancy 
of the art! It 1s within reach of the first 
planter who appears. Our fathers, our 
uncles, have worked for us. They were 
expert hybridizers and cross-breeders, 
and when they did not hybridize, the 
bees hybridized ter them. 

Although the method is_ shghtly 
plaved out, it still gives good results here 
and there. It is a lottery. Since the 
creation of fertile Tea hybrids, many 
beautiful varieties have been obtained 
simply by planting seeds of them. When 
the Hybrids Remontants flourished, it 
was their seeds that produced the re- 
markable varieties still cultivated on 
such a large scale in gardens and espe- 
cially by commerical growers. In those 
days, we had to sow seeds by the thou- 
sand to produce four or five noteworthy 
varieties. This is the way many growers 
used to proceed. At the end of the sea- 
son—the last of October, in the climate 
of Lyon—they gathered | indiscrimi- 
nately in collections and nurseries all the 
fruits that the bushes produced, with- 
out paving the slightest attention to the 
varicties which produced them. — At 
least, that is the way it was done 1n the 
establishment of the late Jean Liabaud, 
with whom I served my apprenticeship. 
And that clever horticulturist had ob- 
tained in that manner beautiful varie- 
ties which are always in demand even 
at the present day. The rose fruits thus 
gathered were opened during the long 
winter evenings, the seeds were taken 
out and stratified in sand, and sowed 1n 
February in a bed not too hot, some- 
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times in small pots or flats, but more 
frequently directly in the hot-bed itself. 
Sometimes they were sown under a 
temperate glass house. 

Not all the seeds which were planted 
germinated. Many, although perfect in 
appearance, contained no embryos; but 
enough grew each year to plant a good 
sized piece of ground. 

If in a thousand seedlings grown in 
this manner, the grower found half a 
dozen noteworthy new varieties, he was 
well satisfied. It is worth noticing that 
the roses thus obtained from seeds did 
not flower at the same time. I have seen 
some bloom the same year they were 
planted, while others would only pro- 
duce their first flowers after five or six 
vears. Many had simple flowers, others 
half-double, some double. Some flowered 
scantily, others abundantly. The ones 
selected were grafted on eglantine (Sweet- 
briar), then studied, and finally put in 
the trade if they were worth it. 

This was not the only method of pro- 
cedure followed by the rose growers of 
Lyon. Some added seeds produced 
from artificial pollination between par- 
ticular varieties, such as I shall discuss 
a little later. 


WHY THEY VARY 


To understand how ordinary seed- 
lings of roses cultivated in gardens could 
produce anything profitable, vou must 
remember that most of them are de- 
scendants of hybridization or cross- 
breeding. Now is well known that 
plants descended immediately or dis- 
tantly from hybrids or crosses do not 
come true from seed. They are endowed 
with innate variability. Their charac- 
ters separate, combine to produce others, 
and run through a whole circle of vari- 
ations which manifest themselves in d1- 
verse ways. 

Simple propagation by seed of the 
best varieties of roses can be recom- 
mended, on one condition, which is to 
vo at it with separate varieties and to 
follow the results by pedigree culture to 
the third generation. Some of the vari- 
eties have been so much sowed and re- 
sowed that in the last half century they 
have produced just about everything 
good there 1s in them. 
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Pedigree culture offers two advan- 
tages. First, the planter is not required 
to waste time sowing a second genera- 
tion of seeds from plants which produced 
nothing good in the first generation. If 
he does not want to carry his expert- 
ments any farther, he will at least know 
that he has missed nothing good as far 
as he has gone. But if he has the in- 
tinct for plant breeding he may find in 
succeeding generations, if not remark- 
able novelties, at least good seed bearers 
or pollenizers—that is good mothers and 
good fathers, often simply semi-double, 
with which he can make _ productive 
CTOSSes. 

Good pollenizers or producers are 
rarely m in the trade by their origina- 
tors, who keep the monopoly for them- 
selves. Their influence is seen as a sort 
of trade mark in the varieties which are 
subsequently put into the trade. 

Before taking up hybridizing and 
cross breeding, it 1s worth while noting 
that Nature has set a limit to the en- 
largement of flowers, to their duplica- 
tion, florabundance, etc. 

One more often attains large size in 
flowers by working through those of 
medium size, than by using large flowers 
to start with, unless the latter are semi- 
double. As for duplication, if it 1s exag- 
gerated, the flowers do not open well, 
and therefore it is to be avoided. But 
very double roses, when they possess 
good pollen, can be utilized with a 
chance of success to fecundate—after 
castration—semi-double mothers. The 
same is followed with other genera such 
as carnations, petunias, Pelargonium 
zonale, and begonias. 

By cross pollination between hybrid 
remontants and the yellow rose (Kosa 
lutea) M. Pernet-Ducher obtained Soleil 
d'Or, and following it that series of vari- 
eties which approached vermilion in 
color. 


STERILE ROSES. 


There are plenty of cases where beau- 
tiful roses are absolutely sterile, gen- 
erally because their pistils are hyper- 
trophied or atrophied. Don’t waste time 
in pollinating them; but if they them- 
selves possesss sood - ollen, it may be 
used on other female 
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There are few genera where artificial 
pollination is easier to perform than with 
the rose. Its flowers are large, its sta- 
mens numerous, and its pistils easily 
seen. Furthermore, natural fecundation 
rarely takes place before the flowers are 
Open. 

Even if one does not know the floral 
organs of the rose, he can quickly learn 
to distinguish them. In an opened rose 
vou sce first what is called the calyx, 
formed of five leafy green pieces named 
sepals, which crown the fruit. Then the 
petals come, more or less numerous, and 
colored in different ways. In the middle 
of the flower are the organs of genera- 
tion: stamens formed of threads carry- 
ing anthers, small vellow points con- 
taining the pollen—a sort of fecundating 
dust. Finally, there are the styles in the 
center of the flower, sometimes united, 
often merely crowded together. These 
styles are terminated by a stigma, at 
the top and run down to an ovule or a 
single seed below. 

It is on this stigma that the pollen 
falls and fecundates the ovules. [| men- 
tion these details merely for the benefit 
of people who have never studied the 
parts of plants. 

To make a cross pollination, one must 
eet a small pair of forceps, a number of 
small camel’s-hair brushes such as are 
used for water colors, and as many small 
tin boxes as ene wishes to make crosses. 
The reason for this is that each rose 
which is to be artificially pollinated may 
receive pollen only from the variety by 
which it is desired to pollinate it. It 
vou used the same brush for a number 
of pollinations, vou would not be sure 
that grains of pollen did not remain on 
it from one application to the next. The 
whole equipment costs very little. 


COLLECTING THE POLLEN. 


When the roses begin LO Open, Vou 
must begin to collect the pollen which 
is to be used for fecundation. The pol- 
len of cach variety 1s put 1n a separate 
box, on which its name is written. The 
anthers (stamens) should be removed 
with the forceps, or if necessary with 
the fingers. The little box 1s placed 1n- 
doors in a dry, shaded place, and not 
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closed 
spoiling. 

The roses to be fecundated with for- 
eign pollen should, as soon as they have 
opened, be deprived of :—first all their 
stamens, without exception; second the 
petals of the center of the flower, in 
order that these may not interfere with 
your own operation. When the stigmas 
begin to lubricate themselves, or be- 
come sticky, you bring in contact with 
their surfaces, by means of the camel’s- 
hair brush, the stamens which vou have 
previously gathered, letting them shed 
their pollen. After that you should cover 
the fecundated flower with a little bon- 
net of paper, in order to keep off rain. 
After the fruits have set, you must irri- 
gate the plants in case of dry weather. 
Do not be afraid of using liquid ferti- 
lizer: one gram of phosphate of am- 
monia to a quart of water, and an equal 
quantity of saltpetre in the same amount 
of water. 

All the fruits which were not artifi- 
cially pollinated should be removed, and 
those which were pollinated should be 
allowed to ripen thoroughly before they 
are picked. Betore the first 
November is socn enough. 

ach variety which was fecundated 
should be planted separately, in pots, 
and pedigree culture carried through 
two or three generations. 

To find out more rapidly the probable 
value of certain roses as producers. of 
novelties, it is worth while fecundating 
the same mother with a number of 
varicties of good repute as pollenizers. 

It is very important to perform the 
Operation on the first flowers which 
open, particularly in a cold climate 
where spring is late, for it 1s absolutely 
necessary that the seeds have time to 
ripen before the frosts of fall. Amateurs 
living in such climates will do well to 
plant the roses which they wish to hy- 
bridize in the warmest spots of the gar- 
den. In England, amateurs and nurs- 
ervmen do not hesitate to cultivate their 
breeding stock in pots, in a well-venti- 
lated, temperate greenhouse, 1n order to 
hasten the period of flowering, which is 
always late in that country. During the 
summer, the roses are planted in the 


tightly, in order to prevent 


frost. in 











open ground and, if necessary, taken 
back under glass in October, to finish 
ripening their fruits. 

It seems probable that a certain num- 
ber of types of roses which have given 
yood products in the past have not yet 
said their last word, in view of the fact 
that general conditions have been modi- 
fied since they were first used. If the 
seed-producers are still the same, yet it 
can be said that many of the pollen 
carriers have been singularly modified. 
Since one of the parents has changed 1n 
nature, there is reason to suppose that 
if the old crosses were made over again, 
they would give different results from 
those originally obtained. 

TO GET 


JULY ROSES. 


| am referring particularly in_ this 
passage to a well-known type of rose of 
the group of bracted roses (Kosa brac- 
teata), also called Macartney 
which produced by hybridization a rose 
known to the trade as Rosa alba odorata, 
and another known as Maria Leonida. 
This type has remained quite constant 
But the Rose of India, one of the par- 
ents, has undergone great modification 
since 1850. Who can say that another 
hybridization would not produce a dif- 
ferent rose alba odorata, which would 
open casily and vet retain that precious 
habit of flowering in July when most 
roses have finished their first flowering 
[ am not overlooking the fact 
that we have July roses on voung plants 


TOSSES, 


SCaASO1) 


vrafted that same vear, but on old 
plants they are rare. 
There are other curious wild types 


introduced in botanical collections which 
scem to have been overlooked by bold 
and persevering hybridizers. Let me 
note, in passing, Rosa xanthina, which 
does not seemed to have been * worked.” 

And there are still others. I will limit 
myself to those two. Another thing. It 
seems that some of the paternal and 
perhaps maternal ancestors of some of 
the finest hybrid chmbing or remon- 
tants have perhaps been modified, it 
they have not been altogether lost. 


While General Jacqueminot gave rise to 
a numerous progeny, how many replicas 
| rom sports 


(>| different colors aside 





VIVIAND-MOREL: AMATEUR 








RosE BREEDING 421 
has Baronne Rothschild produced? And 
Paul Neyron’ And others’ 

It is very desirable to know how to 
fight in retreating, when the offensive is 
no longer practicable. Generals have 
become distinguished by such tactics 
witness Xenophon and Moreau. 

What precedes is merely a morscl of- 
fered to amateurs who want to try new 
problems and leave the beaten paths. 
If they attempt crosses between the old 
tvpes, long crossed and recrossed, and 
new, untried species, they will perhaps 
vet more failures than successes, the re- 
sults of hybridization being uncertain 
and sometimes disconcerting. Here, 
however, are a few hints that may be 
useful: 

In crossing a new type with simple 
flowers, which is to be used as a pollen- 
izer, it is desirable to choose a fertile 
mother with double flowers, whose an- 
cestors are also double or semi-double 
flowering. Duplication being highly 
esteemed in garden roses, the reciprocal 
cross may also be tried hopefully. 


PRACTICAL HINTS. 


In making crosses with old roses of 
large flowers, like Paul Nevron, it seems 
that success might be gained by working 
again the variety Anna Diesbach, with 
hybrid remontants, or hybrid Teas, of 
recent Pernetiana. 
tion to be verified. 

With Baron de Rothschild, the ances- 
tors might be tound through atavism., 
after two or three venerations of experi- 
ment. If so, these ancestors ought to be 
worked in their turn. 

When one hybridizes two remontant 
roses, one of which although pertectly 
remontant has 1n its maternal line non- 
remontant roses, the products may be 
cither single or double flowered. I had 
occasion to the Polvantha Perle 
d'Or (Dubreuil) by the ordinary Bengal 
and obtained two huge Multifloras. The 
characters otf the Bengal and of the half- 


That 1s a propost- 


CTrOSS 


blood tea, of the Perle d'Or, had dis- 
appeared from the product. Neverthe- 
less, every one knows that the little 


dwart Polvanthas, so prolific in blooms, 
are the products of a cross between mul- 
tifloras and tea roses, in all probability. 
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The Bengal type, which reproduces 
itself by seed, unless it has been hybri- 
dized, and which is very remontant, 
seems rarely to communicate its remon- 


roses are not always fertile even though 
perfect in appearance, their fecundation 
having apparently, but not actually, 
succeeded. For this reason one must try 





tant character to the roses which result various pollens, when one is certain that 

from its crossing. If they show, it is the mother is fecund with her own pol- 

only after repeated crosses. len, for she does not always accept the 
As has been said, the seeds of hybrid _ first pollen offered. 


Material for Plant Breeders. 


Plant breeders actually engaged in experimental work in the United States, and 
desirous of obtaining material for use in their breeding experiments, are reminded 
that the Office of Foreign Seed and Plant Introduction of the Bureau of Plant 
Industry, Washington, D. C., makes it part of its business to secure such material 
from any part of the world. Many thousands of species are brought in cach year, 
and inventoried, and the most important are described in monthly mimeographed 
leaflets issued by that office. Bona-fide breeders who are not now in receipt of 
these, but desire to receive them, with a view to securing material for work in their 
experiments, may secure the leaflets regularly by writing to the: Agricultural 
explorer in Charge, at the address above. 


Dysgenic Philanthropy. 


It is a fact, disguise it as we will, that we have taxed ourselves to support tnstitu- 
tions which have resulted in increasing, not decreasing, the number of the unfit. 
We have before us an immediate duty, of tremendous importance, 1n caring tor 
our unfit; in seeing to it, by adequate legislation, that the insane, the habitual 
criminal, the feeble-minded and similar classes are permanently segregated, so that 
they cannot reproduce their kind to be a further burden upon the nation, and that 
the marriage of those whose offspring will be unfit shall be prevented.—Robert 
DeC. Ward: The Crisis in our Immigration Policy (Inst. Quar., IV, 2, 1913). 


Eugenics and Immigration. 


A democracy can not endure unless it be composed of able citizens; therefore 1t 
must in self-defence withstand the free introduction of degenerate stock.—Francis 
(Salton. 


The Problem of the Feebleminded. 


In these simple and practical ways—by specially training the feebie minded, by 
confining them in suitable institutions and colonies, and by voluntary sacrifice of 
procreative power by those who are able to work in the world—we shall be able, 
even in a single generation, largely to remove one of the most serious and burden- 
some taints im our civilization, and so mightily work for the regeneration of the 
race. —Havelock Ellis: The Problem of Race Regeneration (1911). 
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